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abstract
THE USE OF TEE POISSON DISTRIBUTION BY THE AUDITOR
The a u d i t o r  lia s  th e  r e s p o n s i b i l i t y  o f  s e c u r in g  
s u f f i c i e n t  e v i d e n t i a l  m a t e r i a l  upon w h ich  t o  b ase  an  o p in io n  
a s  t o  th e  r e a s o n a b le n e s s  and  a c c u ra c y  o f  th e  f i n a n c i a l  s t a t e ­
m en ts  and  u n d e r ly in g  docum ents*  The a u d i t o r  o f t e n  r e l i e s  
upon t e s t s ,  and th e  t e s t i n g  n a t u r e  o f  t h e  a u d i t o r ’ s  i n v e s t i ­
g a t io n  i s  r e c e iv in g  w id e - s p re a d  a c c e p ta n c e  and u n d e r s ta n d in g  
by  th e  i n t e r e s t e d  p a r t i e s ,  who m ake, u s e ,  and r e l y  upon 
f i n a n c i a l  s ta te m e n ts *
The r i s k s ,  i n h e r e n t  i n  any s a m p lin g  schem e, c a n n o t 
be e l im in a te d ,  b u t  th e y  oan  b e  e v a lu a te d  and c o n t r o l l e d  
th ro u g h  t h e  u se  o f  p r o b a b i l i t y  th e o r y .
An a n a l y s i s  o f  a  sam ple  th ro u g h  t * e  u se  o f  p r o b a b i l i t y  
th e o r y  w i l l  p e rm it  a n  a u d i t o r  to  s t a t e ,  w i th in  d e te rm in a b le  
c o n f id e n c e  l i m i t s ,  t h a t  t h e  p e r c e n t  o f  d e f e c t iv e n e s s  I n  an  
a c c o u n t o r  g ro u p  o f  docu m en ts (a n  i n s p e c t i o n  l o t )  i s  n o t  
more th a n  some h y p o th e s iz e d  p e r c e n t  and  n o t  l e s s  th a n  some 
o t h e r  h y p o th e s iz e d  p e r c e n t .  The r i s k  o f  an  i n c o r r e c t  d e ­
c i s i o n  can  be c a lc u la te d *
The a u d i t o r  h a s  t h e  r e s p o n s i b i l i t y  o f  s e c u r in g  s u f ­
f i c i e n t  e v id e n c e ,  b u t  h e  a l s o  s h o u ld  g u a rd  a g a i n s t  e x c e s s iv e  
sam pling*  S am pling  p l a n s ,  d e s ig n e d  t o  a c c o m p lish  p a r t i c u l a r  
a u d i t i n g  o b j e c t i v e s ,  w i l l  r e d u c e  th e  te n d e n c y  to w ard  e x c e s ­
s i v e  sam p lin g *
The u se  o f  c o m b in a to r ia l  and b in o m ia l fo rm u la s  to
d e v e lo p  p r o b a b i l i t i e s  f o r  sa m p lin g  p u rp o s e s  i s  t e d io u s  and  
la b o r io u s *  The u se  o f  p u b l i s h e d  sa m p lin g  t a b l e s  w ould 
e l im in a t e  t h e  t im e -c o n su m in g  c o m b in a to r ia l  and b in o m ia l 
fo rm u la  s o l u t i o n s  # b u t  t h e  p u b l i s h e d  t a b l e s  a r e  r a t h e r  
i n f l e x i b l e  a n d  w ould  n o t  p e r m i t  th e  a u d i t o r  t o  a d j u s t  h i s  
a u d i t i n g  p ro c e d u r e s  t o  f i t  hi©  e v a lu a t io n  o f  th e  sy s tem  o f  
i n t e r n a l  c o n t r o l .
f o r t u n a t e l y ,  a  f l e x i b l e  and e a s y  t o  a p p ly  s u b s t i t u t e  
f o r  th e  c o m b in a to r ia l  an d  b in o m ia l fo rm u la s  and  f o r  t h e  
p u b l i s h e d  sa m p lin g  t a b l e s  i s  a v a i l a b l e  to  th e  a u d i to r *
The a p p ro x im a te  p r o b a b i l i t i e s  o f  t h e  -m is s o a  d i s t i l  b u t to n  
a r e  a p p l i c a b l e  p a r t i c u l a r l y  t o  th e  s i t u a t i o n s  commonly 
e n c o u n te re d  i n  a u d i t in g *  The u se  o f  th e  i o i s e o n  C u m u la tiv e  
P r o b a b i l i t y  T a b le  and  th e  P o is s o n  C u m u la tiv e  P r o b a b i l i t y  
C h a r t  w i l l  p e r m it  th e  a u d i t o r  e a s i l y  and  o b j e c t i v e l y  t o  
a r r i v e  a t  an  an sw e r to  two q u e s t io n s  e n c o u n te re d  i n  h i s  
a u d i t i n g  p rog ram s 1* How l a r g e  sh o u ld  th e  sam ple  be? a n d ,
2 .  tfhat do th e  sa m p le  r e s u l t s  i n d i c a t e ?
A lth o u g h  th e  P o is s o n  d i s t r i b u t i o n  p r o b a b i l i t i e s  
w i l l  n o t  r e l i e v e  t h e  a u d i t o r  from  th e  r e s p o n s i b i l i t y  o f  
ma icing d e c is io n ©  and from  th e  r e s p o n s i b i l i t y  o f  e x e r c i s in g  
ju d g m e n t, t h e  p r o b a b i l i t i e s  d e te rm in e d  fro m  t h e  P o is s o n  
d i s t r i b u t i o n  w i l l  p r o v id e  th e  a u d i t o r  w ith  a fo u n d a tio n  
f o r  a r ig o r o u s  o b j e c t i v e  e v a lu a t io n  o f  a n  i n s p e c t i o n  l o t  




Mate fjgmftg at  MU%xn&
*
F i n a n c i a l  s t a te m e n ts  a r e  u s e f u l  t o o l s  f o r  m aking 
many d e c i s io n s  c o n c e rn in g  and  a f f e c t i n g  th e  o p e r a t io n s  o f  
b u s in e s s  an d  g o v e rn m e n ta l u n i t s *  P o l i c i e s  o f  managem ent* 
in v e s tm e n t ,  t a x a t io n *  and g o v e rn m e n ta l c o n t r o l s  a r e  b a s e d , 
i n  p a r t  a t  l e a s t *  upon f i n a n c i a l  s ta te m e n ts *  The trem en d o u s  
i n c r e a s e ,  d u r in g  th e  p a s t  tw e n ty  y e a r s ,  i n  t h e  num ber o f  
p e o p le  engaged  i n  a u d i t i n g  w ork  i s  a r e s u l t  o f  an  I n c r e a s in g  
demand f o r  a u d i t e d  statem ents.***
A u d i t in g  may be  d iv id e d  I n to  two d i s t i n c t i v e  ty p e s ,  
I n t e r n a l  and  e x te r n a l*  A lth o u g h  t h e  p o i n t s  o f  em phasis  f o r  
th e  i n t e r n a l  and  e x t e r n a l  a u d i t o r  a r e  d i f f e r e n t ,  t h e i r  
f u n c t io n s  i n  some a r e a s  o v e r la p  and w i th in  th e s e  a r e a s  t h e i r  
f u n c t io n s  a r e  com plem entary*  The p o i n t s  o f  em phasis o f  th e  
i n t e r n a l  and e x t e r n a l  a u d i t o r  d i f f e r  i n  tw o m a jo r  r e s p e c t s ,  
(1 ) i n  t h e  sc o p e  o f  t h e i r  r e s p o n s i b i l i t y ,  and (2 ) i n  d e g re e  
o f  in d ep en d en ce*
T e x tb o o k s  on a u d i t i n g  l i s t  v a r io u s  k in d s  o f  a u d i t s  
f o r  s p e c i a l  p u r p o s e s ,  b u t  th e  p r im a ry  o b j e c t i v e  o f  th e s e  
v a r io u s  s p e c i a l  a u d i t s  i s  t o  c o n t r i b u t e  to  th e  a s s u ra n c e  
t h a t  th e  s t a t e m e n t s ,  o r  p a r t s  o f  th e  s t a t e m e n t s ,  a r e
1 f io b « rt L . K ane, E d i t o r ,  CPA HANDBOOK. Volume I  (New 
Y ork : A m erican I n s t i t u t e  o f  A c c o u n ta n ts , 1 ^ 5 2 ) ,  C h a p te r  X,
pp* 1 - 1 0 #
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r e a s o n a b ly  a c c u r a t e  and r e l i a b l e * ^  One o f  t h e  m a jo r  p u rp o s e s  
o f  an y  c l a s s  o f  a u d i t  w h e th e r  c o n d u c te d  by t h e  I n t e r n a l  o r  
e x t e r n a l  a u d i t o r  I s  t o  g iv e  a s s u ra n c e  t o  m anagem ent, g o v e rn ­
m e n ta l  b o d ie s ,  i n v e s t o r s  o r  p r o s p e c t i v e  i n v e s t o r s ,  o r  to  
c o m b in a t io n s  o f  t h e s e ,  t h a t  t h e  f i n a n c i a l  s t a te m e n ts ,  o r  
p a r t s  o f  t h e  s t a t e m e n t s ,  a r e  r e a s o n a b ly  a c c u r a te  and  r e l i a b l e *  
The e x t e r n a l  a u d i t  h a s  r e f e r e n c e  t o  th e  a u d i t  ( th e  
w o rd s a u d i t  and e x a m in a tio n  a r e  u se d  in te r c h a n g e a b ly ^ )  con** 
d u c te d  by  an  In d e p e n d e n t c e r t i f i e d  p u b l i c  a c c o u n ta n t*  The 
A m erican  I n s t i t u t e  o f  A c c o u n ta n ts ,  t h e  n a t i o n a l  a s s o c i a t i o n  
o f  c e r t i f i e d  p u b l i c  a c c o u n ta n t s ,  h a s  s t a t e d  th e  p u rp o s e  o f  
t h e  a u d i t  a s  f o l lo w s :
"The p r im a ry  p u rp o s e  o f  t h e  e x a m in a tio n  o f  f i n a n ­
c i a l  s t a te m e n ts  by  a n  In d e p e n d e n t c e r t i f i e d  p u b l i c  
a c c o u n ta n t  i s  t o  e n a b le  h im  t o  e x p r e s s  an  o p in io n  a s  
t o  t h e  f a i r n e s s  o f  t h e  s t a t e m e n t s ,  t h e i r  co m p lia n ce  
w i th  g e n e r a l l y  a c c e p te d  a c c o u n tin g  p r i n c i p l e s ,  and 
t h e  c o n s i s te n c y  o f  t h e  a p p l i c a t i o n  o f  th e s e  p r i n c i p l e s  
w i th  t h a t  o f  th e  p r e c e d in g  p e r i o d . " ^
The n a t i o n a l  a s s o c i a t i o n  o f  I n t e r n a l  a u d i t o r s ,  t h e
^Thomas W. B y rn e s , K* L anneau  B a k e r , and  C. A ubrey  
S m ith , A u d itin g ;. W ith  P r a c t i c e  P ro b lem s (New Yorks The 
B onaId  S r e s a  Company, 194s j ,  p .  1 1 ,
A r th u r  W. H olm es, A u d it in g  P r i n c i p l e s  and  P ro c e d u re
(R e v ise d  E d i t i o n ;  C h ic a g o : H Ich ard  D* I r w in ,  I n c . ,  1 9 5 0 },.
P . 7 .
R o b e rt H. M ontgom ery, Norman J*  L e n h a r t ,  and  A lv in  
H„ J e n n in g s ,  M ontgom ery1s  A u d it in g  (S e v e n th  E d i t i o n ;  New Y ork: 
The R o n a ld  r r e s s  Company, 19491 , P* 8 *
3A u d its  By C e r t i f i e d  P u b l l 0 A o o o u n ta n tg *• • T h e ir  
N a tu re  and s i g n i f i c a n c e  (i^ew Y ork : A m erican  I n s t i t u t e  o f
A c c o u n ta n ts ,  1 9 5 0 ) , p . 3,
^Co d l f 1 c a t i o n  o f  S ta te m e n ts  on  Audi t i n g  P ro c e d u re ,
B ased on g t a t e m K H ^ l  M  , • ,  I s p M I f f  th e
do m m lttee o n A u d ltin &  P ro 0e d u re  (New S o rk : A m erican  I n s t i t u t e
o f  A c c o u n ta n ts ,  1 9 5 1 ) , p .  11*
3
I n s t i t u t e  o f  I n t e r n a l  A u d i to r s ,  g iv e s  th e  f o l lo w in g  d e f i n i t i o n  
and d e s c r i p t i o n  o f  i n t e r n a l  a u d i t in g *
" I n t e r n a l  a u d i t i n g  i s  th e  in d e p e n d e n t  a p p r a i s a l  
a c t i v i t y  w i t h i n  a n  o r g a n i z a t i o n  f o r  th e  r e v ie w  o f  th e  
a c c o u n t in g ,  f i n a n c i a l ,  and o t h e r  o p e r a t i o n s  a s  a b a s i s  
f o r  p r o t e c t i v e  and c o n s t r u c t i v e  s e r v i c e  t o  managem ent*
I t  i s  a  ty p e  o f  c o n t r o l  w h ich  f u n c t io n s  by m e a s u r in g  
and  e v a l u a t i n g  th e  e f f e c t i v e n e s s  o f  o t h e r  ty p e s  o f  
c o n t r o l .  I t  d e a l s  p r i m a r i l y  w i th  a c c o u n tin g  an d  f i n a n ­
c i a l  m a tte r®  b u t  i t  may a l s o  d e a l  p r o p e r ly  w i th  m a t t e r s  
o f  an  o p e r a t i n g  n a tu re *
" I n t e r n a l  a u d i t i n g  i s  a  s t a f f  o r  a d v i s o r y  f u n c t io n  
r a t h e r  th a n  a  l i n e  o r  o p e r a t i n g  fu n c t io n *  T h ere fo r©  
t h e  i n t e r n a l  a u d i t o r  d o e s  n o t  e x e r c i s e  d i r e c t  a u t h o r i t y  
o v e r  othea* p e r s o n s  i n  th e  o r g a n iz a t io n *
"The I n t e r n a l  a u d i t o r  s h o u ld  b e  f r e e  to  re v ie w  
and  a p p r a i s e  p o l i c i e s ,  p l a n s ,  and  p ro ced u re®  b u t h i s  
r e v ie w  and  a p p r a i s a l  d o e s  n o t  i n  an y  way r e l i e v e  o t h e r  
p e r s o n s  I n  th e  o r g a n i z a t i o n  o f  th e  p r im a ry  r e s p o n s i ­
b i l i t i e s  a s s ig n e d  to  them *” 5
The i n t e r n a l  a u d i t o r  i s  c o n c e rn e d  w ith  p r o v id in g  
m anagem ent w i th  th e  p r o t e c t i o n  i t  n e e d s ,  t h a t  i s ,  th e  i n t e r ­
n a l  a u d i t o r  h a s  t h e  p ro b le m  o f  d e te rm in in g  w h e th e r  th e  
o p e r a t i o n s  o f  th e  company a r e  b e in g  p e rfo rm e d  a s  th e  ex e cu ­
t i v e s  w an t them  p e r fo rm e d . The i n t e r n a l  a u d i t o r  i s  an  
em ployee o f  th e  f i r m  and  a s  su c h  i s  r e s p o n s ib le  to  th e  
m anagem ent o f  th e  company*
The e x t e r n a l  a u d i t o r  i s  n o t  an  employe© o f  t h e  com pany. 
The e x t e r n a l  a u d i t o r ,  u n l ik e  t h e  I n t e r n a l  a u d i t o r ,  i s  r e s p o n ­
s i b l e  n o t  o n ly  to  th o s e  by whom he i s  engaged  b u t I n  an  
i n c r e a s i n g  d e g re e  to  i n v e s t o r s ,  to  g o v e rn m e n t, and  ev en  to
^ V ic to r  B r in k  and B ra d fo rd  Cadmus, I n t e r n a l  A u d i t ln  
i n  I n d u s t r y * D ev e lo p ed  U nder th e  P ire .c 1 1 on o f  tf fe ""Besearo'H  
C om m ittee o £  th e  x n s t l t u t e  o f" ‘i n t e r n a l '“S 'u d l to ra  fNewT~YorIc:~ 
The i n s t i t u t e  o f  I n t e r n a l  A u d i to r s ,  1 9 5 0 ) , p .
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t h e  g e n e r a l  p u b l i c *6
The i s s u a n c e  o f  a  c e r t i f i c a t e  by  an  e x t e r n a l  a u d i t o r  
im p l ie s  t h a t  h e  i s  c o m p le te ly  in d e p e n d e n t ,  i s  n o t  an  em ployee 
o f  th e  f i r m  f o r  whom t h e  s t a te m e n ts  a r e  b e in g  i s s u e d ,  and h a s  
no r e l a t i o n s h i p  w i th  th e  f i r m  t h a t  w ould  i n  an y  way l e s s e n  
h i e  a b i l i t y  t o  i s s u e  a c e r t i f i c a t e  i n  an  in d e p e n d e n t manner* 
Much s p a c e  i n  th e  l i t e r a t u r e  on a u d i t i n g  i s  d e v o te d  to  th e  
s u b j e c t  o f  in d e p e n d e n c y  on  th e  p a r t  o f  th e  c e r t i f i e d  p u b l ic  
a c c o u n ta n t  when he  r e n d e r s  an  o p in io n  on th e  a c c u ra c y  and  
r e l i a b i l i t y  o f  th e  f i n a n c i a l  s ta te m e n ts  and u n d e r ly in g  
docum ents o f  a  p a r t i c u l a r  f i r m . 7 i n  e s s e n c e ,  to  be in d e p e n ­
d e n t  an  a u d i t o r  m u st be f r e e  from  an y  o b l i g a t i o n  t o  o r  
i n t e r e s t  i n  m anagem ent, o w n e rs , o r e d i t o r s ,  o r  o t h e r s  e n t i t l e d  
t o  r e l y  upon h i s  r e p o r t ,  w h ich  m ig h t I n f lu e n c e  h i s  judgm ent 
a s  t o  t h e  f a i r n e s s  o f  th e  f i n a n c i a l  s t a t e m e n t s .^
T h u s , w h i le  i t  c a n  be s e e n  t h a t  th e  f u n c t io n s  o f  th e  
i n t e r n a l  and  e x t e r n a l  a u d i t o r s  d i f f e r  i n  r e g a r d  to  ( 1 ) sco p e  
o f  t h e i r  r e s p o n s i b i l i t y  o r  a c t i v i t y  and (2 ) d e g re e  o f  i n ­
d e p e n d e n c e , th e y  do h av e  one m a jo r  o b j e c t i v e  i n  common.
E ach  c o n t r i b u t e s  t o  th e  a s s u r a n c e  t h a t  th e  f i n a n c i a l  s t a t e -
1 . K o h le r ,  A u d i t in g .  An I n t r o d u c t i o n  t o  th e  Work 
o f  th e  P u b l ic  A c c o u n ta n t (Hew Y o rk : P r  e n t io e -H a IX , I n c * ,
194717 p . 1 .
^Thomas W. L e lan d  and C o n t r ib u t in g  A u th o r s , Content-
fo r a r v  A c c o u n tin g . A R e f r e s h e r C o u r s e  F o r P u b l i c  A c c o u n ta n ts  New Y o rk : A m erican  i n s t i t u t e o f  A c o o u n ta n ts , 1945 ) *' 'tiii • 11
^ C o d i f i c a t i o n  o f  S ta te m e n ts  on  A u d it in g  P ro c e d u re ,  
o p * n i t . ,  p .  8 *
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m e n ts , o r  p a r t s  o f  th e  s t a t e m e n t s ,  a r e  r e a s o n a b ly  a c c u r a te  
and  r e l i a b l e *  I n  c o n n e c t io n  w i th  t h i s  m a jo r  o b j e c t i v e  th e  
w ork o f  th e  i n t e r n a l  and  e x t e r n a l  a u d i t o r  l a  co m p lem en ta ry , 
and  s i m i l a r  t y p e s  o f  a u d i t i n g  p r o c e d u r e s  w ould  be a p p l ic a b le  
t o  ea ch *  One a u d i t  p ro c e d u re  o f t e n  u se d  by  ea ch  i s  v e r i f i ­
c a t i o n  on a  t e s t  b a s i s  a s  o p posed  t o  v e r i f i c a t i o n  on a  com­
p l e t e  e x a m in a tio n  b a s i s .
R e l ia n c e  Upon "T e s t-C h e c k in g "
The l i t e r a t u r e  on a u d i t i n g  c o n ta in s  r e f e r e n c e s  w h ich  
r e p e a t e d l y  s t r e s s  t h a t  th e  c e r t i f i e d  p u b l i c  a c c o u n ta n t  ex­
p r e s s e s  an  o p in io n  and i s  i n  no s e n s e  g u a r a n te e in g  th e  
c o r r e c t n e s s  o f  th e  f i n a n c i a l  s t a t e m e n t s .  The a u d i t o r  s t a t e s  
( s e e  a u d i t  c e r t i f i c a t e  below ) t h a t  i n  h i s  b e s t  and p r o ­
f e s s i o n a l  ju d g m e n t, b a se d  upon a c a r e f u l  a u d i t ,  th e  f i n a n c i a l  
s t a te m e n ts  s e t  f o r t h  a l l  in f o r m a t io n  n e c e s s a r y  t o  p r e s e n t  
f a i r l y  th e  c o m p a n y ^  f i n a n c i a l  p o s i t i o n  and t h e  r e s u l t s  o f  
i t s  o p e r a t i o n s .  The e x p r e s s io n  " p r e s e n t  f a i r l y "  s h o u ld  be  
n o te d .  The o p in io n  o f  th e  c e r t i f i e d  p u b l i c  a c c o u n ta n t  d o es 
n o t  c o n t a in  ev en  a h i n t  t h a t  t h e  f i g u r e s  i n  t h e  s ta te m e n ts  
a r e  e x a c t .  T h a t th e y  a r e  a c c u r a t e  enough to  be u s e f u l  o r  
p r a c t i c a l  i s  t h e  o n ly  I m p l i c a t i o n .
The s ta n d a r d  s h o r t - f o r m  r e p o r t  o r  c e r t i f i c a t e  I s s u e d  
by CPAf s i n  r e n d e r in g  an  o p in io n  b a sed  upon an  e x a m in a tio n  
o f  a l l  t r a n s a c t i o n s  d u r in g  an a c c o u n tin g  p e r io d  u n d e r  re v ie w  
I n c lu d e s  a s ta te m e n t  to  t h e  e f f e c t  t h a t  th e  o p in io n  i s  b a se d  
on a sam p le  and n o t  a co m p le te  e x a m in a t io n . " . . .  Our exam-
i n a t l o n  w as m ads i n  a c c o rd a n c e  w i th  g e n e r a l l y  a c c e p te d  
a u d i t i n g  s t a n d a r d s , and  a c c o r d in g ly  in c lu d e d  su ch  t e s t s  o f  
t h e  a c c o u n t in g  p ro c e d u r e s  a s  we c o n s id e r e d  n e c e s s a r y  i n  th e  
c i r c u m s ta n c e s .
The fo rm  o f  th e  s ta n d a r d  s h o r t - f o r m  a u d i t  c e r t i f l -  
c a t e ,  s u g g e s te d  by  th e  A m erican  I n s t i t u t e  o f  A c c o u n ta n ts f 
h a s  u n d e rg o n e  c o n s id e r a b le  c h a n g e . The fo rm  p ro p o se d  in  
1 9 3 9 * i l l u s t r a t e d  below , in c lu d e d  a s p e c i f i c  r e f e r e n c e  
c a l l i n g  a t t e n t i o n  to  t h e  f a c t  t h a t  t h e  o p in io n  was b a sed  
on t e s t s  and  n o t  on  a  d e t a i l e d  v e r i f i c a t i o n *  The r e f e r ­
e n c e  to  t h e  t e s t  n a t u r e  o f  th e  a u d i t  h a s  b een  u n d e r l in e d  
by  th e  a u t h o r .
"We h av e  exam ined  t h e  b a l a n c e - s h e e t  o f  th e  XTZ 
Company a s  o f  A p r i l  3 0 , 1939» and t h e  s ta te m e n ts  o f  
Incom e and s u r p lu s  f o r  th e  f i s c a l  y e a r  th e n  en d e d , 
h av e  re v ie w e d  th e  sy s te m  o f  i n t e r n a l  c o n t r o l  and  th e  
a c c o u n t in g  p ro c e d u re s  o f  th e  company a n d , w i th o u t  
w aiting  a  d e t a i l e d  a u d i t  s i  i M  t r a n s a c t i o n s  have  exam ined
s i  feagtgfl goofiaating e l  I M  *>p m s s x . ssiTaSas
s u p p o r t in g  e v id e n c e , by m ethod^  and t o  th e  e x t e n t  we 
deemed a p p r o p r i a t  e  *
" I n  o u r  o p in io n ,  t h e  accom panying  b a la n c e  s h e e t  
and r e l a t e d  s ta te m e n ts  o f  i ncome and  s u r p lu s  p r e s e n t  
f a i r l y  t h e  p o s i t i o n  o f  t h e  XYZ Company a t  A p r i l  30 ,
1 9 3 9 , and th e  r e s u l t s  o f  I t s  o p e r a t i o n s  f o r  th e  f i s c a l  
y e a r ,  I n  c o n fo rm ity  w i th  g e n e r a l l y  a c c e p te d  a c c o u n tin g  
p r i n c i p l e s  a p p l ie d  on a  b a s i s  c o n s i s t e n t  w i th  t h a t  
o f  th e  p r e c e d in g  y e a r ." * 0
^ I b id * , p* 1 6 * (u n d e r s c o re  ad d ed )
l° S ia |g S S f iM  a a  A udjj& ng fiEgasflSES. No. 1  I s s u e d  b£ 
t.ha C om m ittee a s  A u d itin g  g y o o e d u re . A m erican I n s t i t u t e  o f  
A c c o u n ta n ts  (Hew f o r k :  A m erican  I n s t i t u t e  o f  A c c o u n ta n ts ,
O c to b e r ,  1 9 3 9 ) ,  p* 1 2 *
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I n  1948 t h e  s u g g e s te d  fo rm  o f  th e  s ta n d a r d  s h o r t  fo rm  
o f  a c c o u n t a n t 's  r e p o r t  w as changed* red u c in g : th e  s p e c i f i c  
r e f e r e n c e  to  t h e  t e s t  n a t u r e  o f  th e  e x a m in a t io n .
"We h a v e  exam ined  th e  b a l a n c e - s h e e t  o f  X Company 
a s  o f  D ecem ber 31# 19—  and t h e  r e l a t e d  s ta te m e n t ( e )  
o f  incom e an d  s u r p lu s  f o r  th e  y e a r  th e n  en d e d . Our 
e x a m in a tio n  w as made i n  a c c o rd a n c e  w i th  g e n e r a l l y  
a c c e p te d  a u d i t i n g  s ta n d a rd s #  and  a c c o r d in g ly  In c lu d e d  
su c h  t e s t s  o f  t h e  a c c o u n tin g  r e c o r d s  and su c h  o th e r  
a u d i t i n g  p r o c e d u r e s  a s  we c o n s id e r e d  n e c e s s a r y  i n  th e  
c i r c u m s ta n c e s .
" I n  o u r  o p in io n ,  t h e  accom pany ing  b a l a n c e - s h e e t  
and s t a t e m e a t l s )  o f  incom e and s u r p lu s  p r e s e n t  f a i r l y  
t h e  f i n a n c i a l  p o s i t i o n  o f  X Company a t  Decem ber 31#
19— # an d  th e  r e s u l t s  o f  i t s  o p e r a t io n s  f o r  t h e  y e a r  
th e n  ended# i n  c o n fo rm ity  w i th  g e n e r a l l y  a c c e p te d  
a c c o u n t in g  p r i n c i p l e s  a p p l i e d  on a  b a s i s  c o n s i s t e n t  
w i th  t h a t  o f  t h e  p r e c e d in g  y e a r . M li
The C om m ittee on  A u d it in g  -P ro ced u re , A m erican  I n s t i t u t e  
o f  A c c o u n ta n ts ,  f e l t  t h a t  t h e  t e s t  c h a r a c t e r  o f  an  a u d i t  
by  in d e p e n d e n t  a c c o u n ta n ts  had  b een  made s u f f i c i e n t l y  c l e a r  
i n  th e  s p e c i a l  r e p o r t  on  a u d i t i n g  s ta n d a r d s  and  i n  o t h e r  
l i t e r a t u r e  p u b l i s h e d  d u r in g  th e  p a s t  s e v e r a l  y e a r s .  T h e re ­
fo re #  th e y  s u g g e s te d  e l i m i n a t i n g  " w ith o u t  m aking  a d e t a i l e d  
a u d i t  o f  th e  t r a n s a c t i o n s " .  They f e l t  t h a t  t e s t i n g  o r  
sa m p lin g  h ad  w id e - s p r e a d  a c c e p ta n c e  and  u n d e r s ta n d in g  by 
th e  I n t e r e s t e d  p a r t i e s  m ak ing  and  u s in g  o r  r e l y i n g  upon 
c e r t i f i e d  f i n a n c i a l  s ta te m e n ts #  t h e r e f o r e ,  th e  n eed  f o r  a 
s p e c i f i c  r e f e r e n c e  t o  th e  t e s t  n a tu r e  o f  t h e  c e r t i f i c a t e  
was u n n e c e s s a r y .13
^ S t a t e m e n t s  on  A u d it in g  P r o c e d u r e . E g . 2 4 , B e v is io n  
is. S Sggo.rt g o r . t l H o a t o .  IWSwToris::
A m erican  I n s t i t u t e  o r  A c c o u n ta n ts ,  O c to b e r , 194o)»  ]?• 1 6 4 .
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"T he I n t e r n a l  A u d i t o r a  m o n th ly  m ag a z in e  p u b l is h e d  
b y  th e  I n s t i t u t e  o f  I n t e r n a l  A u d i to r s ,  c o n ta in s  many a r t i c l e s  
i n  w h ich  r e f e r e n c e s  and s ta te m e n ts  a r e  made w h ich  em p h asize  
t h a t  i n  many v e r i f i c a t i o n  p ro c e d u r e s  th e  I n t e r n a l  a u d i t i n g  
s t a f f  em p lo y s  t e s t i n g  p ro c e d u re s *  The i m p l i c a t i o n  i n  many 
o f  t h e  a r t i c l e s  i s  t h a t  th e  i n t e r n a l  a u d i t o r  i n  t h i s  p a r ­
t i c u l a r  p h a s e  o f  h i s  f u n c t io n ,  i s  a d o p t in g  and  f o l lo w in g  
th e  l e a d  o f  t h e  e x t e r n a l  a u d i to r*
B ecau se  t h e  u s e  o f  t e s t i n g  i n  a u d i t i n g  w ork h a s  
becom e w id e s p re a d ,  w e l l  r e c o g n iz e d ,  and  a c c e p te d  a m ore 
th o ro u g h  a n a l y s i s  o f  th e  p ro b le m s and l i m i t a t i o n s  o f  t e s t -  
c h e c k in g  i s  w o r th w h i le ,  i n  t h i s  w ork t h e  p ro b le m s o f  sam ple  
r e s u l t  a n a ly s e s  and d e te r m in a t io n  o f  e f f i c i e n t  sam ple  s i z e s  
a r e  i n v e s t i g a t e d  and  s u g g e s te d  s o l u t i o n s  a r e  o f f e re d *
M eaning o f  T e s t * T e a t-C h e c k in g * and  S am p lin g
" T e s t in g ” an d  " t e s t - c h e c k i n g ” a r e  u se d  in te r c h a n g e a b ly  
i n  a u d i t i n g  l i t e r a t u r e *  " T e s t in g "  o r  " t e s t - c h e c k in g "  i s  th e  
p r o c e s s  o f  e x a m in in g  o r  c o m p le te ly  v e r i f y i n g  a  s p e c i f i c  
p o r t i o n  o f  a c c o u n t in g  t r a n s a c t i o n s  o r  u n d e r ly in g  docum ents* 
The t r a n s a c t i o n s  o r  d o c u m e n ts , o f  c o u r s e ,  m u s t be c l a s s i f i e d  
i n  some l o g i c a l  o r  u s e f u l  m a n n er, f o r  ex am p le , s a l e s  r e c o r d s  
f o o t i n g s ,  p u r c h a s e  v o u c h e rs , p a y r o l l s ,  and so  f o r th *  from  
an  a n a l y s i s  o f  a s p e c i a l  p o r t i o n  o f  an a c c o u n t o r  s p e c i a l  
p o r t i o n  o f  a g ro u p  o f  d o cu m en ts  s u p p o r t in g  an a c c o u n t 
( " t e s t i n g  o r  " t e s t - c h e c k i n g " )  t h e  a u d i t o r  a r r i v e s  a t  an  
o p in io n  a s  t o  th e  a c c u ra c y  o f  t h e  w hole o f  th e  a c c o u n t o r
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g ro u p  o f  d o cu m en ts  b e in g  i n v e s t i g a t e d *̂ *3
W eb ste r  d e f in e ®  "sa m p le "  i n  t h e  f o l lo w in g  m an n e r,
"A p a r t  o f  a n y th in g  p r e s e n t e d ,  o r  shown a s  e v id e n c e  o f  t h e  
q u a l i t y  o f  t h e  w h o le , a  sp e c im e n , a s  a sam ple  o f  d r e s s  g o o d s , 
o f  b lo o d  f o r  a n a l y s i s ,  o r  o f  o n e 's  w o rk m an sh ip •"  The d e f i n i ­
t i o n  o f  " sa m p le "  g iv e n  by  W e b s te r  co rresp o n d ©  t o  t h e  m ean ing  
w h ich  t h e  w ord "sa m p le "  i s  u se d  i n  bo o k s and  a r t i c l e ©  on  
Q u a l i ty  C o n t r o l ,  I n d u s t r i a l  S t a t i s t i c s ,  and A cc ep ta n ce  
Sam pling* T e s t in g ,  t e s t - c h e c k i n g ,  and sa m p lin g  a r e  u sed  in  
d i f f e r e n t  f ie ld ®  t o  convey  i d e n t i c a l  i d e a s .  The te rm s  a r e  
u sed  in te r c h a n g e a b ly  i n  t h i s  w o rk .
B e fo re  u n d e r ta k in g  a m ore th o ro u g h  d i s c u s s i o n  o f  t h e  
p ro b le m s  o f  s a m p lin g  i t  i s  n e c e s s a r y  t o  d e f i n e  t h e  te rm s  
" i n s p e c t i o n  l o t " ,  " d e f e c t s " ,  and  " d e f e c t i v e s " .
I n  s t a t i s t i c a l  w o rk s tw o w ords " p o p u la t io n "  and  
" u n iv e r s e "  a r e  u se d  in te r c h a n g e a b ly  and  d e n o te  a  g ro u p  o r  
a g g re g a te  w h ic h  i s  n u m e r ic a l ly  l i m i t e d  e i t h e r  by n a t u r a l  
e v e n ts  o r  by  a r b i t r a r y  d e t e r m in a t io n .  Many t e x t s ,  m a g a z in e s , 
and a r t i c l e s ,  t r e a t i n g  th e  s u b j e c t  o f  q u a l i t y  c o n t r o l  and 
a c c e p ta n c e  s a m p lin g , u s e  th e  w ords " in s p e c t io n  l o t "  and 
" b a tc h "  a s  synonym ous te rm s  w h ich  h av e  th e  same m ean ing  a s
I n s p e c t io n  L o t . D e f e a t s , and  D e f e c t iv e s
H o lm es, ojd. c l t  
K o h le r ,  o £ . c l tl t . . p p . 21 -22  
M ontgom ery, o£ .  o i t - ,  P* 46
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" p o p u la t io n *  and  " u n iv e r s e *  i n  s t a t i s t i c a l  w o r k s * ^  I f  an  
a u d i t o r  w are t e s t i n g  o r  sa m p lin g  a g ro u p  o f  p u rc h a s e  in v o ic e s  
i n  o r d e r  to  a r r i v e  a t  an o p in io n  a s  t o  t h e  r e a s o n a b le n e s s  o f  
th e  a c c u r a c y  o f  th e  e x te n s io n  o f  t h e  w ho le  g ro u p  o f  i n v o i c e s ,  
t h e  e n t i r e  g ro u p  o f  i n v o ic e s  c o u ld  be c a l l e d ,  u s in g  th e  
te rm s  o f  t h e  s t a t i s t i c i a n  and  i n d u s t r i a l  i n s p e c t o r ,  t h e  
" p o p u la t io n * ,  " u n iv e r s e " ,  " b a tc h " ,  o r  " I n s p e c t io n  lo t " *  The 
te rm  " i n s p e c t i o n  l o t " ,  so m etim es s h o r te n e d  to  " l o t "  i s  u sed  
i n  t h i s  s tu d y *
The d e f i n i t i o n  o f  an  i n s p e c t i o n  l o t  c o n ta in e d  i n  
Bodge and Ecaaigt s  booh  (a  w ork  I n te n d e d  t o  be  u sed  i n  in d u s ­
t r i a l  and  m a n u fa c tu r in g  p r o c e s s e s )  i s  th e  one a c c e p te d  and 
u se d  i n  t h i s  s tu d y *  T h is  d e f i n i t i o n  i s  c o n s i s t e n t  w i th  
t h e  d e f i n i t i o n s  u se d  I n  o t h e r  w orks on q u a l i t y  c o n t r o l  and  
a c c e p ta n c e  sam p lin g *
"By a  l o t  w i l l  be  m ean t a  c o l l e c t i o n  o f  i n d i v i d u a l  
p i e c e s  fro m  a common s o u r c e ,  p o s s e s s in g  a  common s e t  
o f  q u a l i t y  c h a r a c t e r i s t i c s ,  and o f f e r e d  a s  a group  
f o r  i n s p e c t i o n  and  a c c e p ta n c e  a t  one tim e*  T h ese  
p i e c e s  may b e  p a r t s ,  p a r t i a l  a s s e m b l ie s  o r  f i n i s h e d  
u n i t s  o f  p ro d u c t*  t o r  p u rp o s e s  o f  i n s p e c t i o n ,  i t  i s  
d e s i r a b l e  t h a t  a l o t  be com posed o f  p i e c e s  a l l  o f  
w h ich  h a v e  b ee n  p ro d u c e d  u n d e r  w hat a r e  ju d g e d  t o  b e  
t h e  same e s s e n t i a l  c o n d i t io n s *  To t h i s  e n d , a n  
a t te m p t  s h o u ld  be made to  a v o id  g ro u p in g  to g e th e r  
b a tc h e s  o f  p r o d u c t  t h a t  a r e  l i k e l y  to  d i f f e r  fro m  one 
a n o th e r  i n  q u a l i t y ,  b e c a u s e  o f  d i f f e r e n c e s  in  th e  raw  
m a t e r i a l s  u s e d ,  d i f f e r e n c e s  i n  m a n u fa c tu r in g  m ethods 
o r  c o n d i t i o n s .  F or i n s p e c t i o n s  made i n  a m a n u fa c tu r in g  
p l a n t ,  p a r t i c u l a r l y  w here p r o d u c t io n  i s  c o n t in u o u s  as 
w i th  c o n v e y o r  s y s te m s , th e  tim e  e lem e n t may o f t e n  
be t h e  d e c id in g  f a c t o r  i n  f i x i n g  th e  s i z e  o f  th e  l o t ,
^ C l i f f o r d  W* K ennedy, Q u a l i ty  C o n tro l  M ethods (New 
Y orks F r e n t i c e ^ H a l l ,  I n c . ,  1 9 4 # ) P* 5*
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an d  su ch  i te m s  a s  c o n v e n ie n c e  i n  h a n d l in g ,  an d  s to c k in g  
o r  s h ip p in g  f a c i l i t i e s  may make i t  d e s i r a b l e  t o  t a k e  
a n  h o a r ’ s ,  a  h a l f - d a y ’ s ,  o r  a  d a y ’ s  p r o d u c t io n  a s  th e  
q u a n t i t y  t o  b e  c o n s id e re d  a s  a  l o t  f o r  in s p e c t i o n  
p u jg p o se s .'13̂
An i n s p e c t i o n  l o t  m u st be com posed o f  i te m s  from  a 
common s o u r c e ,  o r  t h e  a u d i t o r  m u st s e l e c t  h l a  sa m p le s  from  
d a t a  t h a t  h a s  b een  a r r a n g e d  i n t o  l o g i c a l  o r  u s e f u l  g ro u p s , 
f o r  ex a m p le , g ro u p s  o f  s a l e s  t i c k e t s ,  p u r c h a s e s  in v o ic e s ,  
p a y r o l l  v o u c h e rs  and s i m i l a r  item s*  D i f f e r e n t  ty p e s  o f  
d o cu m en ts  s h o u ld  n o t  be in te r m in g le d  f o r  t e s t i n g  p u rp o se s*
F o r e x am p le , s a l e s  t i c k e t s  and  p u rc h a s e  in v o ic e s  sh o u ld  n o t  
b e  in te r m in g le d  f o r  t e s t i n g  p u rp o se s*
The p r e c e d in g  d e f i n i t i o n  c o n ta in e d  a s ta te m e n t  t h a t  
f o r  p u rp o se  o f  i n s p e c t i o n ,  a l o t  s h o u ld  b© com posed o f  
i te m s  a l l  o f  w h ich  h av e  b een  p ro d u ced  u n d e r  w h at a r e  ju d g ed  
t o  be t h e  sam e e s s e n t i a l  c o n d i t io n s *  T h is  s ta te m e n t  h a s  
r e f e r e n c e  to  th e  r e l a t i o n s h i p  b e tw een  ran d o m n ess and 
h o m o g e n e ity , t o  b e  d i s c u s s e d  l a t e r *
The i te m s  com posing  a n  i n s p e c t i o n  l o t  m ust h av e  
s i m i l a r  q u a l i t y  c h a r a c t e r i s t i c s *  p h y s i c a l  o r  c h e m ic a l 
p r o p e r t y ,  a  d im e n s io n , a te m p e r a tu r e ,  a p r e s s u r e ,  o r  any 
o th e r  r e q u ir e m e n t  u sed  t o  d e f in e  th e  n a tu r e  o f  a p r o d u c t  
o r  s e r v i c e  i s  a q u a l i t y  o h a r a © t e r i s t i e * * ^  The r e q u ir e m e n ts
^ ^ H a ro ld  Dodge and H a rry  G. Rom ig, S am pling  Ia~  
s p e c t i o n  T a b le s * S in g le  and  Doub l e  S am p lin g  T H aw X ork:
Jo h n  W iley  and Sons , l a c  *, 1 9 4 4 ) , PP* 25-26*
I 6y .  M. J u r a n ,  M i t o r ,  Q u a l i ty  C o n tro l  Handbook (Hew 
Y orks JSoG raw -H ill Book Company, 'in c . , T § 5 l7 »"Tp“ 2*
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o r  m e asu rem e n ts  o f  a u d i t i n g  w o rk , q u a l i t y  c h a r a c t e r i s t i c s , 
a r e  num erous* S a le s  i n v o ic e s  m ig h t be t e s t e d  f o r  a c c u ra c y  
o f  e x t e n s io n s ,  c o r r e c t n e s s  o f  m e rc h a n d ise  ty p e  d e s i g n a t i o n ,  
a c c u r a c y  o f  p e r p e t u a l  in v e n to r y  p o s t i n g s ,  o r  o t h e r  q u a l i t y  
c h a r a c t e r i s t i c s *  O th e r  ex am p les  o f  q u a l i t y  c h a r a c t e r i s t i c s  
t o  he  i n v e s t i g a t e d  f o r  a u d i t i n g  purpose®  w ould  b e  c o r r e c t n e s s  
o f  m a th e m a tic a l  p r o c e d u r e s ,  c o r r e c t n e s s  o f  p o s t i n g s ,  and 
p r o p e r  a u t h o r i z a t i o n s  and s ig n a tu r e s *  The a u d i t o r  m ust 
d e te rm in e  w hat q u a l i t y  c h a r a c t e r i s t i c s  s h o u ld  be  in v e s t ig a te d *  
A d e f e c t  i s  t h e  f a i l u r e  o f  an y  one q u a l i t y  c h a r a c t e r i s ­
t i c  o f  sol i te m  o f  t h e  sa m p le  t o  m eet th e  s ta n d a r d  p r e s c r ib e d *  
Many i te m s  may f a i l  i n  on© q u a l i t y  c h a r a c t e r i s t i c  and  y e t  
t h e  o t h e r  q u a l i t y  c h a r a c t e r i s t i c s  may m eet th e  s t a n d a r d s .
An exam ple o f  a d e f e c t  w o u ld  be a m a th e m a tic a l  e r r o r  made 
i n  th e  e x te n s io n  o f  a  s i n g l e  ite m  on a  s a l e s  in v o ic e  o r  th e  
l n o o r r e c t  c l a s s i f i c a t i o n  o f  a  v o u c h e r  p a y a b le *
A d e f e c t i v e  i s  an  i te m  o f  th©  sa m p le  w hich  c o n ta in s  
one o r  m ore d e f e c t s .  A d e f e c t i v e  m ig h t h av e  one d e f e c t  o r  
m ore th a n  one d e f e c t .  I f  f o r  any  r e a s o n  t h e  i te m  f a i l s  t o  
m eet any  o f  th e  s ta n d a r d s  f o r  w h ich  i t  i s  b e in g  t e s t e d ,  i f  
any  q u a l i t y  c h a r a c t e r i s t i c  f a i l s  t o  m eet i t s  s t a n d a r d ,  th e n  
th e  a r t i c l e  i s  te rm e d  a d e f e c t iv e *  The q u a l i t y  c h a r a c t e r i s t i c  
to  be i n v e s t i g a t e d  o f t e n  i s  r i g i d l y  d e f in e d  by th e  a u d i to r *  
O f te n  i n  t h e  t e s t i n g  o f  e x t e n s io n s  th e  i n v e s t i g a t i o n  w i l l  be  
made to  th e  n e a r e s t  $1 0 , $ 1 0 0 , o r  o th e r  ro u n d  number* The 
a u d i t o r  I n  t h i s  ty p e  o f  c a s e  I s  i n t e r e s t e d  o n ly  I n  d e te rm in ­
in g  th e  v a r i a t i o n  t h a t  e x c e e d s  some i n d i c a t e d  s t a n d a r d .  I t
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s h o u ld  he s t r e s s e d  t h a t  a  t e s t  o f  one q u a l i t y  c h a r a c t e r i s t i c  
d o e s  n o t  c o n s t i t u t e  a  t e s t  o f  th e  c h a r a c t e r i s t i c s  n o t  con­
s i d e r e d .  I f  a n  a u d i t o r  t e s t s  sa le®  in v o ic e s  f o r  a c c u r a c y  o f  
e x t e n s io n ,  c o r r e c t n e s s  o f  m e rc h a n d ise  ty p e  d e s i g n a t i o n ,  and 
a c c u ra c y  o f  p o s t i n g  in v o ic e s  t o  p e r p e t u a l  i n v e n t o r i e s  and  a 
s i n g l e  e r r o r  i s  d i s c o v e r e d  i n  th e  e x te n s io n  o f  a n  i n v o i c e ,  
th e n  t h i s  c o n s t i t u t e s  a  d e f e c t i v e  ev en  th o u g h  th e  o t h e r  
q u a l i t y  c h a r a c t e r i s t i c s  u n d e r  i n v e s t i g a t i o n  w e re  fo u n d  to  he 
c o r r e c t  and w i t h i n  s ta n d a rd s *
I f  t h e  t e s t  o r  a n a l y s i s  i s  made by c o n s id e r in g  d e ­
f e c t i v e s  o n ly ,  th e n  e a c h  d e f e c t  i s  g iv e n  th e  same s i g n i f i ­
c a n c e .  A p ro c e d u re  f o r  c o n s id e r in g  e a c h  d e f e c t  i s  s u g g e s te d  
i n  C h a p te r  IV .
I n  summary an  i n s p e c t i o n  l o t  may b e  d e f in e d  a s  an  
a g g r e g a t io n  o f  i te m s  w h ich  a r e  e s s e n t i a l l y  a l l  ice and w h ich  
a r e  t o  he ju d g e d  on  th e  b a s i s  o f  a sam ple*
Random S am p lin g  §n& H om ogeneity
The o p e r a t i o n  o f  sa m p lin g  p la n s  on a c c o u n ts  o r  i n ­
s p e c t io n  l o t s  o f  v a r io u s  q u a l i t y  l e v e l s  and t h e  a t t e n d a n t  
am ount o f  i n s p e c t i o n  a r e  c a l c u l a t e d  by th e  u se  o f  la w s o f  
p r o b a b i l i t y *  T h ese  la w s  assum e a  random  c h o ic e  o f  p i e c e s  
f o r  i n c l u s i o n  i n  t h e  saiE ple*
A random  sam p le  i s  a  sam p le  s e l e c t e d  f ro m  an  in s p e c ­
t i o n  l o t  i n  a m anner w h ich  I n s u r e s  t h a t  each  i te m  com posing
t h e  l o t  h a s  e q u a l  p r o b a b i l i t y  o f  b© lug in c lu d e d  i n  t h e  sam ple#  
I n  o r d e r  to  stake e a s i e r  th e  a e l e o t i o n  o f  a  random  
sanqple t h e  a c c o u n t  o r  i n s p e c t i o n  l o t  t o  be t e s t e d  s h o u ld  be 
s e g r e g a te d  i n  su c h  a  way t h a t  e a c h  i n s p e c t i o n  l o t  i s  a s  
hom ogeneous a s  p o s s ib le #  T,A hom ogeneous i n s p e c t i o n  l o t  i s  
one i n  w h ich  no one  p a r t  h a s  s u b s t a n t i a l l y  l a r g e r  p e r c e n ta g e  
o f  d e f e c t i v e s  th a n  an y  o t h e r  p a r t ,  f l u c t u a t i o n s  i n  th e  p e r ­
c e n ta g e  d e f e c t i v e  from  p a r t  t o  p a r t  o f  t h e  i n s p e c t i o n  l o t  
b e in g  su c h  a s  w ou ld  o c c u r  by chance#
"The w ord hom ogeneous, a s  a p p l ie d  t o  a  l o t  o f  
a r t i c l e s  w h ich  i s  a c t u a l l y  h e te ro g e n e o u s  i n  t h a t  th e  
a r t i c l e s  d i f f e r  one  from  a n o th e r ,  im p l i e s  t h a t  th e s e  
a r t i c l e s  a r e  th o r o u g h ly  m ix e d , t h a t  e v e ry  a r t i c l e  
h a s  a n  e q u a l  chance  o f  b e in g  i n  an y  p a r t  o f  t h e  l o t ;  
a n d , c o n s e q u e n t ly ,  any  p o r t i o n  o f  a  hom ogeneous l o t  
i s ,  p e r  s e ,  th e  e q u i v a l e n t  o f  a  random  s a m p l e . " - 1 9
I f  a  hom ogeneous l o t  i s  t o  b e  t e s t e d ,  t h e  a u d i t o r
may s e l e c t  h i s  sam p le  i te m s  i n  a n y  c o n v e n ie n t  m anner# A f t e r
he  h a s  d e te rm in e d  h i s  sam ple  s i z e ,  h e  can  p ro c e e d  t o  c o l l e c t
h i s  sam ple  i te m s  i n  an y  m anner and fro m  any p la c e  w i t h i n  th e
lo t#  By so  d o in g ,  h e  w i l l  h av e  a random  sa m p le , i f  th e  l o t
i s  hom ogeneous. I f  th e  l o t  i s  n o t  hom ogeneous, t h e  a u d i to r
sh o u ld  s e l e c t  h i s  sam p le  i n  a random  m an n er; t h a t  l a ,  h e
^ A c h e s o n  I#  D uncan , q u a l i t y  C o n tro l  and  I n d u s t r i a l  
S t a t i s t i c s  (C h ic a g o : H ich a rd  5 • I r w in ,  I n c . ,  1 § ^ T *  PP* 15* 17
a * f re e m a n , M il to n  F rie d m an , F r e d e r ic k  M o s t e l l e r ,  
and  W. A lle n  W a l l i s ,  E d i to r s  
P r o c e d u r e s # and T a b le s  f o r
;o ^ a n y ,~ I n cBookMe Craw-*
M ethods
19L e s l l *  £ .  3 im on, M IS M S S .m ' Manua l  o f  S t a t l B t l o a f
j3 , (Hew f o r k :  Jo h n  w ile y  an d  S o n s , I n c # ,  1 9 4 1 ) , P* 162#
15
s h o u ld  s e l e c t  h i s  sam p le  i n  a m anner which, w i l l  i n s u r e  t h a t  
e a c h  I te m  oom posing  t h e  l o t  h ad  e q u a l  l i k e l i h o o d  o f  b e in g  
in c lu d e d  I n  t h e  sam ple*  The p ro c e d u re  o f  " b lo c k *1 s a m p lin g , 
f o r  ex am p le , t e s t i n g  a l l  o f  t h e  i te m s  o f  a c e r t a i n  m onth 
o r  a l l  o f  t h e  i te m s  o f  a  c e r t a i n  l e t t e r  o f  th e  a l p h a b e t ,  
w ou ld  p ro d u c e  a random  sam p le  i f  th e  sam p le  i te m s  w ere s e l e c ­
t e d  from  a hom ogeneous i n s p e c t i o n  lo t*
U n f o r tu n a te ly ,  a c c o u n ta n ts  a r e  w o rk in g  w i th  l o t a  t h a t  
a r e  n o t  a lw ay s  hom ogeneous* E r r o r s  c a u s in g  d e f e c t i v e  i te m s  
m ig h t b u n c h , o r  s t a t e d  i n  a n o th e r  w ay , d e f e c t i v e s  a r e  n o t  
a lw a y s  e v e n ly  d i s t r i b u t e d  th ro u g h o u t  an  i n s p e c t i o n  l o t *  A 
new c l e r k  o r  an  e x h a u s te d  o r  m e n ta l ly  d i s t u r b e d  c l e r k  m ig h t 
m ake s e v e r a l  e r r o r s  i n  s u c c e s s io n *  A te n d e n c y  f o r  s e v e r a l  
e r r o r s  t o  o o o u r  I n  s u c c e s s io n  te n d s  t o  l e s s e n  t h e  h o m o g en e ity  
o f  a n  i n s p e c t i o n  lo t *  The c o n d i t io n  o f  h o m o g e n e ity , w h ile  
a  c o n v e n ie n c e , i s  n o t  a p r e r e q u i s i t e  f o r  a p p ly in g  la w s  o f  
p r o b a b i l i t y .  The s e l e c t i o n  o f  a  sam p le  i n  a random  m anner 
i s  ta n ta m o u n t t o  m ix in g  th e  a r t i c l e s  i n  t h e  a b s t r a c t*  The 
s e l e c t i o n  o f  a  sanqple I n  a  random  m anner i n s u r e s  t h a t  e a ch  
a r t i c l e  o f  th e  i n s p e c t i o n  l o t  h ad  e q u a l  l i k e l i h o o d  o f  b e in g  
in c lu d e d  i n  th e  sam ple*
I n  o r d e r  t o  a p p ly  t h e  la w s  o f  p r o b a b i l i t y  t o  s a m p lin g  
p r o c e d u r e s ,  a random  sam p le  m u st be s e c u re d  fro m  th e  lo t*
The te n d e n c y  f o r  e r r o r s  fto bunch does n o t  l e s s e n , d e s t r o y , 
o r  I n  ag y  way a f fa o f t  v a l i d i t y  q £  u s in g  th e  la w s  o f  
p r o b a b i l i t y  && £ M  «£. P r e r e q u i s i t e  o £  a  random  sam ple  i s  
c o n c e rn a d . *  hom ogeneous I n s p e c t io n  l o t  m akes th e  s e l e c t i o n
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oar a  random  sam p le  r e l a t i v e l y  s im p le s  h o w ev e r, a nonhom oge- 
n e o n s  l o t  d o e s  n o t  make im p o s s ib le  th e  s e l e c t ! o n  o f  a  random  
sa m p le . I f  t h e  l o t  i s  n o t  hom ogeneous ( i f  t h e  d e f e c t i v e s  
a r e  n o t  e v e n ly  d i s t r i b u t e d  th ro u g h o u t th e  l o t ) ,  t h e  a u d i t o r  
©an o b t a i n  a  random  sam p le  i f  he  p ro c e e d s  to  s e l e c t  h i s  
sam p le  I n  a  random  m anner*
?ixe s e l e c t i o n  o f  a  random  sam p le  from  a nonhoraoganeous 
i n s p e c t i o n  l o t  d o e s  p o s e  a d i f f i c u l t  p ro b le m , T a b le s  o f  
random  s a m p lin g  num bers can  b e  u s e d , b u t  th e  d i f f i c u l t y  i n ­
v o lv e d  i n  t h e i r  a p p l i c a t i o n  p r o b a b ly  p r e c lu d e s  t h e i r  u se  by 
t h e  a u d i t o r .
I n  th e  m a j o r i t y  o f  o a s e s  e n c o u n te re d  by  th e  a u d i t o r ,  
e r r o r s  w h ich  w ould c a u se  a  d e f e c t i v e  f o r  a u d i t i n g  p u rp o s e s  
a r e  d i s t r i b u t e d ,  t o  some d e g re e  a t  l e a s t ,  th ro u g h o u t  th e  
i n s p e c t i o n  l o t .  O nly  i n  th e  m ost e x tre m e  c a s e s  w ould t h e  
m a jo r i t y  o f  d e f e c t i v e  i te m s  be i n  one l o c a t i o n  i n  th e  l o t#
The e v a lu a t io n  and  s tu d y  o f  t h e  sy s te m  o f  I n t e r n a l  c o n t r o l  
w h ich  p r e c e d e s  t h e  a u d i t  m y  g iv e  th e  a u d i t o r  some i n s i g h t  
i n t o  t h e  p r o b a b i l i t y  o f  e r r o r s  b e in g  l o c a t e d  i n  one s p o t  i n  
t h e  i n s p e c t i o n  lo t *  I f  t h e  a u d i t o r ’ s  s tu d y  o f  t h e  i n t e r n a l  
c o n t r o l  sy s te m  r e v e a l e d  t h a t  e r r o r s  w ere  l i k e l y  t o  bunch , 
b e c a u s e  o f  ohange i n  a c c o u n t in g  p e r s o n n e l  o r  o th e r  f a c t o r s ,  
t h e  a u d i t o r  sh o u ld  be p a r t i c u l a r l y  c a r e f u l  a b o u t h i s  p ro c e d u re  
i n  th e  s e l e c t i o n  o f  a  random  sa m p le .
The a u d i t o r  u s u a l l y  s e l e c t s  h i s  s a m p le s  i n  some 
s y s te m a t ic  m an n er, f o r  ex am p le , from  th e  b e g in n in g  o f  a 
p e r io d  to  th e  en d , o r  from  th e  f r o n t  o f  a f i l e  to w ard  th e
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back* T hus h e  I s  n o t  s e l e c t i n g  h i s  sam p le  i n  a  random  m a n n er, 
f o r  e a c h  i te m  o f  th e  l o t  d o e s  n o t  h av e  e q u a l  l i k e l i h o o d  o f  
b e in g  s e l e c t e d  i n  th e  sam ple*  I f ,  h o w ev e r, t h e  d e f e c t i v e  
i te m s  a r e  d i s t r i b u t e d ,  t o  som e d e g r e e ,  th ro u g h o u t  t h e  i n ­
s p e c t io n  l o t ,  th e n  a s a m p le , s u i t a b l e  f o r  c o n s i d e r a t i o n  a s  
a  random  s a m p le , w ould  be s e c u r e d  an d  th e  la w s  o f  p r o b a b i l i t y  
p r o p e r ly  c o u ld  b e  a p p l i e d .  The p r e s e n c e  o f  some d e g re e  o f  
h o m o g e n e ity  t e n d s  t o  o f f s e t  t h e  n o n -ran d o m n ess  o f  t h e  s a m p lin g  
p ro c e d u re  and  th e  r e s u l t s  t e n d s  t o  be  a random  sa m p le , ev en  
th o u g h  t h e  p r o c e d u re  o f  s e l e c t i n g  th e  sam p le  w as n o t  a random  
p ro c e d u re *  I f  t h e  a u d i t o r  h a s  know ledge o f  some f a c t o r  w h ich  
w ould  c a u s e  e r r o r s  n o t  t o  be  d i s t r i b u t e d  e v e n ly  th r o u g h o u t  
t h e  l o t  th e n  h e  c o u ld  n o t  a p p ly  th e  la w s  o f  p r o b a b i l i t y  u n le s s  
h e  w as s a t i s f i e d  t h a t  t h e  sam p le  was s e l e c t e d  i n  a  random  
m a n n e r , a  m anner w h ic h  I n s u r e d  t h a t  e a c h  i te m  i n  th e  l o t  had  
e q u a l  l i k e l i h o o d  o f  b e in g  in c lu d e d  i n  t h e  s a m p le . B e fo re  
a p p ly in g  t h e  la w s  o f  p r o b a b i l i t y  th e o r y  t o  a u d i t i n g  sam p les  
t h e  a u d i t o r  m ust be  a s s u r e d  t h a t  t h e  sa m p le  i s  a random  o n e , 
e i t h e r  s e l e c t e d  from  a  hom ogeneous l o t  o r  s e l e c t e d  i n  a  
random  m a n n e r.
F u n d am e n ta ls  o f  T e s t - C heck ing
The f i r s t  s t e p  i n  a t e s t i n g  p ro g ram  i s  to  d e te rm in e  
t h e  a r e a  o r  a r e a s  to  b e  t e s t e d ,  o r  t o  detem nin©  th e  i te m s  
s u i t a b l e  f o r  v e r i f i c a t i o n  on  a  t e s t  b a s i s .  The a u d i t o r  
i n  a r r i v i n g  a t  t h e  d e c i s io n  a s  to  w h ich  I tem s  o r  a r e a s  
sh o u ld  b e ,  and  p r o p e r ly  Can b e ,  v e r i f i e d  th ro u g h  t a s t i n g
xa
m u st r e l y  upon e x p e r ie n c e  an d  a p r e l im in a r y  re v ie w  o f  th e  
c l i e n t * a  o r  e m p lo y e r* a  a c c o u n t in g  p r o c e d u r e s -  The a u d i t o r  
u s u a l l y  w i l l  d e v o te  h i s  c h i e f  a t t e n t i o n  t o  t h e  l a r g e r  i te m s  
I n  d o l l a r  v a lu e  and  to  th e  i te m s  w h ich  a r e  m ost s u b j e c t  t o  
m a n ip u la t io n ,  e i t h e r  by d i r e c t  a t t e n t i o n  o r  o t h e r w i s e - 20
The I te m s  to  be  v e r i f i e d  a r e  c l a s s i f i e d  I n t o  l o g i c a l  
o r  u s e f u l  g ro u p s , su c h  a s ,  p u rc h a s e  v o u c h e r s ,  c a s h  d i s ­
b u r s e m e n ts ,  c u s to m e r s 1 b a l a n c e s ,  p a y r o l l s ,  c a sh b o o k  p o s t i n g s ,  
p u rc h a s e  b o o k  f o o t i n g s ,  s a l e s  i n v o i c e s ,  o r  o t h e r  s e l e c t e d  
q u a l i t y  c h a r a c t e r i s t i c s - 2***
Some o f  th e  m a jo r  g ro u p s  o f  a c c o u n ts  o r  docum ents 
w h ich  a r e  t e s t e d  by  t h e  a u d i t o r  come u n d er th e  fo l lo w in g  
h e a d in g s ;  a c c o u n t r e c e i v a b l e  b a la n c e s ,  a c c o u n t p a y a b le  
b a l a n c e s ,  i n v e n t o r i e s ,  in v e n to r y  e x t e n s io n s ,  I n v e n to r y  
f o o t i n g s ,  p u rc h a s e  v o u c h e r s ,  c a s h  d is b u r s e m e n ts ,  p a y r o l l s ,  
c a s h  book  p o s t i n g s ,  and v o u c h e r  r e g i s t e r  f o o t in g s  and 
p o s t i n g s - 22
T he a u d i t o r  i n  h i s  t e s t i n g  p ro g ram  i s  f a c e d  w ith  
tw o q u e s t io n s s  ( l )  How l a r g e  s h o u ld  t h e  sam ple  be? and  
(2 ) What do th e  sam p le  r e s u l t s  i n d i c a t e ?  The s i z e  o f  t h e  
sam ple  h a s  a  d e f i n i t e  e f f e c t  upon th e  e f f i c i e n c y  o f  th e
20A u d its  by  C e r t i f i e d  P u b l ic  A c c o u n ta n ts ,  g£* o l t - - 
pp« 22 -23*
2 l R o b e r t  H* F r y th e r o h ,  "How Much T e s t  C h eck in g  I s  
E n o u g h ,"  The ^ o u r ^ a l  o f  A cc o u n tan c y - 7 4 s 5 2 5 * D ecem ber, 1942#
22X,eo H e r b e r t ,  " P r a c t i c a l  S am pling  f o r  A u d i to r s , "  The 
Hew York C e r t i f i e d  -P ub lic  A c c o u n ta n t # 375 5 9 , J a n u a r y ,  1^47•
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t e s t i n g  p rogram * E x c e s s iv e  s a m p lin g t w h i le  i n c r e a s i n g  th e  
a s s u r a n c e  o f  a  r e l i a b l e  b a s i s  f o r  th e  e x p r e s s io n  o f  an 
o p in io n ,  w i l l  im pose  u n j u s t i f i a b l e  c o s t s  upon th e  c l i e n t  o f  
t h e  e x t e r n a l  a u d i t o r  o r  upon th e  em p lo y er o f  t h e  i n t e r n a l  
a u d i t o r .  I n  th e  o p p o s i t e  d i r e c t i o n ,  a  sa m p le  e x c e s s iv e ly  
s m a l l  d o e s  n o t  g iv e  t h e  a u d i t o r  a r e l i a b l e  f o u n d a t io n  upon 
w h ich  to  b a s e  h i e  o p in io n  an d  c o u ld  l e a d  t o  t h e  i s s u a n c e  
o r  c e r t i f i c a t i o n  o f  s t a t e m e n t s  w h ich  a r e  n o t  r e a s o n a b ly  
a c c u r a t e  and w h ic h  a r e  n o t  s u p p o r te d  by u n d e r ly in g  docum en ts 
o f  r e a s o n a b le  a c c u ra c y *
The d e t e r m in a t io n  o f  an  e f f i c i e n t  sam p le  s i z e  i s  a  
d i f f i c u l t  p rob lem *  The sam p le  s i z e  s h o u ld  b e  a d e q u a te  f o r  
t h e  p u rp o s e  f o r  w h ich  i t  i s  in te n d e d *  The a c c o u n ta n t  a lo n e  
h a s  t h e  r e s p o n s i b i l i t y  and  th e  r i g h t  o f  d e c id in g  upon th e  
am ount o f  v e r i f i c a t i o n  o r  t h e  sc o p e  o f  t h e  a u d i t i n g  p ro ­
c e d u re s  a p p l i c a b l e  i n  each  c a s e * ^  The a c c o u n t in g  p r o f e s s i o n  
h a s  made l i t t l e  p r o g r e s s  i n  t h e  d i r e c t i o n  o f  s t a n d a r d i z a t i o n  
o f  v e r i f i c a t i o n  p r o c e d u r e s .  The C om m ittee on A u d it in g  P ro ­
c e d u re s  o f  t h e  A m erican  I n s t i t u t e  o f  A c c o u n ta n ts  I n  O c to b e r , 
1 9 4 7 , r e l e a s e d  a T e n ta t iv e  S ta te m e n t  on A u d it in g  S ta n d a rd s  
T h e i r  g e n e r a l l y  A c c e p te d  S ig n i f i c a n c e  and  s c o p e . a summary 
o f  th e  m ean in g  o f  g e n e r a l l y  a c c e p te d  a u d i t i n g  s ta n d a r d s  o f  
t h a t  r e p o r t  w as ap p ro v e d  by th e  m em bership  o f  th e  A m erican
2 3 C o d l f ic a t io n  o f  S ta te m e n ts  on  A u d it in g  P ro c e d u re ,
p p . o l t * * p .  1 1 *
A u d its  By C e r t i f i e d  P u b l ic  A c c o u n ta n ts ,  «>£* o l t * ,  p .  23*
2 4 0 o d i f lo a t io n  o f  S ta te m e n ts  on A u d it in g  P ro c e d u re ,
9 i t * , p • 59 *
I n s t i t u t e  o f  A c c o u n ta n ts  i n  S e p te m b e r , 194$* The two r e f e r ­
e n c e s  t o  t e s t i n g  w h ich  a r e  c o n ta in e d  i n  t h e s e  a p p ro v e d  
s t a n d a r d s  a r e  g iv e n  b slo w s
n2 * T h e re  I s  t o  b e  a p r o p e r  s tu d y  and © v a lu a tio n  
o f  t h e  e x i s t i n g  i n t e r n a l  c o n t r o l  a s  a b a s i s  f o r  re *  
lia m o e  th e r e o n  and f o r  t h e  d e te r m in a t io n  o f  t h e  r e s u l t a n t  
e x t e n t  o f  t e s t s  t o  w h ich  a u d i t i n g  p r o c e d u r e s  a r e  to  be 
r e s t r i c t e d *
*3 * S u f f i c i e n t  co m p e te n t e v i d e n t i a l  m a t t e r  i s  t o  
be o b ta in e d  th ro u g h  i n s p e c t i o n ,  o b s e r v a t io n .  I n q u i r i e s ,  
an d  c o n f i r m a t io n s  t o  a f f o r d  a r e a s o n a b le  b a s i s  f o r  an 
o p in io n  r e g a r d in g  t h e  f i n a n o i a l  s t a te m e n ts  u n d e r  exam­
in a t io n *
From t h e  above i t  seem s t h a t  t h e  a u d i t o r ,  r e l y i n g  
upon e x p e r ie n c e  and  a s tu d y  o f  t h e  i n t e r n a l  c o n t r o l ,  h a s  th e  
r e s p o n s i b i l i t y  o f  s e l e c t i n g  a n  a d e q u a te  sam ple o r  s e c u r in g  
" s u f f i c i e n t  co m p e ten t e v i d e n t i a l  m a tte r " *  A s e a r c h  o f  th e  
l i t e r a t u r e  on a u d i t i n g  r e v e a l s  l i t t l e  I n fo rm a t io n  on how to  
d e te r m in e  an  a d e q u a te  sam p le  s i z e  o r  how to  d e te rm in e  w h e th e r  
a  g iv e n  sam ple  s i z e  i s  a d e q u a te *
P r o b a b i l i t y  th e o r y  h a s  b e e n  u s e f u l  to  t h e  i n d u s t r i a l  
i n s p e c t o r  i n  a n s w e r in g  th e  q u e s t io n s :  (1 ) How la i 'g e  s h o u ld
t h e  sam p le  b e , end  (2 )  What do t h e  sa m p le  r e s u l t s  i n d i c a t e ?  
The same ty p e  o f  th e o r y  and a p p l i c a t i o n  can b© u s e f u l  to  t h e  
a u d i to r*  The d e v e lo p m e n t o f  p r o b a b i l i t i e s  n eed ed  to  an sw er 
t h e  p r e c e d in g  two q u e s t io n s  i s  l a b o r i o u s ,  i f  t h e  s ta n d a r d  
p r o c e d u r e s ,  t h e  s o l u t i o n s  o f  c o m b in a to r ia l  fo rm u la s ,  i s  used* 
H ow ever, an  e a s y  to  a p p ly  s u b s t i t u t e  f o r  th e  c o m b in a to r ia l
2Sim .a . . p .  10.
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c a l c u l a t i o n s  i s  a v a i l a b l e * 2 ^
B e c e n t ly  a  taw  r e f e r e n c e s  an d  a r t i c l e s  d e a l in g  w ith  
t i l e  nee o f  s a m p lin g  t a b l e s  h a v e  a p p e a re d  i n  a u d i t i n g  l i t e r a ­
t u r e * 2?  T h ere  a r e  a t  l e a s t  tw o o b s t a c l e s  i n  th e  p a th  o f  
a u d i t o r 1 s  a d o p t io n  o f  su c h  s a m p lin g  t a b l e s  an d  p l a n s .  The 
t a b l e s  a r e  r a t h e r  i n f l e x i b l e *  They a r e  com puted  w i th  a 
c o n s ta n t  p r o b a b i l i t y  o f  r e j e c t i o n  and  a c c e p ta n c e *  o r  s t a t e d  
i n  a n o t h e r  w ay, th e  r i s k s  t o  be assum ed by th e  a u d i t o r  a r e  
c o n s ta n t*  A c o n s ta n t  p r o b a b i l i t y  o f  t a k i n g  t h e  c o r r e c t  
a c t i o n  o r  th e  i n c o r r e c t  a c t i o n  d o e s  n o t  p e r m it  th e  a u d i t o r  
t o  f i t  t h e  sa m p lin g  t a b l e s  an d  p l a n s  to  s u i t  h i s  e v a lu a t i o n  
o f  t h e  sy s te m  o f  i n t e r n a l  c o n t r o l .  Many o f  th e  p u b l i s h e d
2^The P o is s o n  d i s t r i b u t i o n  i s  an e x tre m e ly  c lo s e  
a p p ro x im a tio n  o f  p r o b a b i l i t i e s  o f  e v e n ts  s u i t a b l e  f o r  a u d i t i n g  
s i t u a t i o n s *  an d  t h e  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  
d i s t r i b u t i o n  c a n  be u sed  to  i n t e r p r e t  sam p le  r e s u l t s  and 
t o  p r e p a r e  sa m p lin g  p la n s *  The a p p ro x im a te  p r o b a b i l i t i e s  
c an  be  q u ic k ly  and e a s i l y  d e r iv e d  fro m  th e  p r o b a b i l i t y  t a b l e s  
and e h a r t s  b a s e d  on  t h e  P o is s o n  d i s t r i b u t i o n .
C h a p te r s  X II ,  IV , and V c o n ta in  a m ore th o ro u g h  
d i s c u s s io n  o f  th e  P o is s o n  d i s t r i b u t i o n *  C h a p te r  1X1 p r e s e n t s  
a  d i s c u s s io n  and i l l u s t r a t i o n s  w h ich  show th e  c lo s e  a g re e ­
m e n t, w i t h i n  s p e c i f i e d  l im i t s *  b e tw een  th e  p r o b a b i l i t i e s  
d e r iv e d  fro m  th e  P o is s o n  d i s t r i b u t i o n  and th e  p r o b a b i l i t i e s  
d e v e lo p e d  fro m  th e  c o m b in a to r ia l  fo rm u la s  w h ich  w ere  d e v e lo p e d  
t o  be u sed  w i th  h e te ro g e n e o u s  I n s p e c t io n  l o t s .  C h a p te r  IV 
p r e s e n t s  a m ethod f o r  a n a ly z in g  a g iv e n  sam ple  r e s u l t  th ro u g h  
t h e  u s e  o f  p r o b a b i l i t i e s  d e r iv e d  fro m  th e  P o is s o n  d i s t r i b u t i o n  
C h a p te r  V c o n t a in s  a  s i n g l e  s t e p  p r o c e s s  w hereby  a sa m p lin g  
p la n  c a n  b e  d e v e lo p e d  fro m  a o h a r t  b a sed  upon th e  P o is s o n  
d i s t r i b u t i o n *
27Jerom e Abrams* "S am p lin g  T h eo ry  A p p lie d  to  th e  T e s t -  
A u d i t ,"  Hew Y ork C e r t i f i e d  P u b l ic  A c c o u n ta n t* 17:645*
O cto b e r*  1947*
Jo h n  H e te r ,  "An I n v e s t i g a t i o n  o f  th e  U s e fu ln e s s  o f  
S t a t i s t i c a l  S am pling  M ethods i n  A u d i t in g ,"  The J o u r n a l  o f  
A c c o u n ta n c y * 8 7 :3 9 0 , May, 1949*
L aw rence L* V an ce , " A u d it in g  U ses o f  P r o b a b i l i t i e s  
i n  S e l e c t i n g  and I n t e r p r e t i n g  T e s t  C h e c k s ,"  The J o u r n a l  o f  
A cc o u n tan c y * 88 :214*  S ep te m b e r, 1949 .
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t a b l e s  h av e  a  p r o b a b i l i t y  o f  a c c e p t in g  a d e s i r a b l e  l o t  o f  95% 
and  a p r o b a b i l i t y  o f  r e j e c t i o n  o f  an  u n d e s i r a b le  l o t  o f  90$ ,  
A u d i to r s  m ig h t f e e l  t h a t  a 5% r i s k  o f  r e j e c t i n g  d e s i r a b l e  
l o t s  d o e s  n o t  f i t  t h e i r  e v a lu a t io n  o f  th e  i n t e r n a l  c o n t r o l  
system *  S i m i l a r l y ,  th e y  m ig h t b e l i e v e  t h a t  a  10% r i s k  o f 
a c c e p t in g  u n d e s i r a b le  l o t s  d o e s  n o t  c o r re s p o n d  to  t h e i r  
e v a lu a t io n  o f  t h e  I n t e r n a l  c o n t r o l  system * Some o f  t h e  
p u b l i s h e d  t a b l e s  h av e  th e  p r o b a b i l i t i e s  o f  a c c e p ta n c e  and 
r e j e c t i o n  s e t  a t  95%* A m ore f l e x i b l e  p l a n  i s  d e s i r a b l e  and  
i s  a v a i l a b l e  th r o u g h  t h e  u se  o f  t h e  P o is s o n  d i s t r i b u t i o n *
A f u r t h e r  d i s c u s s i o n  o f  t h e  u se  o f  p r o b a b i l i t i e s  i n  a c c e p t in g  
and  r e j e c t i n g  i s  c o n ta in e d  i n  C h a p te r  I I*
T h e re  i s  a se c o n d  o b s t a c l e  to  t h e  a u d i t o r * s  a d o p t io n  
o f  p u b l i s h e d  sa m p lin g  p l a n s  an d  t a b l e s *  The u se  o f  th e  
p u b l i s h e d  s a m p lin g  t a b l e s  and p la n s  r e q u i r e  a r e v o lu t i o n a r y  
change i n  a u d i to r s *  p r e s e n t  sa m p lin g  p ro c e d u re s *  A cco rd in g  
t o  s t a n d a r d s  a s  c o n ta in e d  i n  t h e  p ro n o u n cem en ts  o f  th e  A m erican 
I n s t i t u t e  o f  A c c o u n ta n ts ,  t h e  a u d i t o r  i s  t h e  s o l e  ju d g e  o f  
t h e  a d e q u a c y  o f  e v id e n c e  s e c u re d  to  s u p p o r t  h i s  o p in io n *
I f  s a m p lin g  p la n s  w ere  i n t r o d u c e d ,  th e  n ee d  f o r  s t a f f  i n s t r u c ­
t i o n  w ou ld  a r i s e  and p o s s i b l y  a u d i t o r s  i n  t h e  f i e l d  w ould 
f e e l  t h a t  c e r t a i n  o f  t h e i r  p r e r o g a t i v e s  w ere  b e in g  e l im in a te d *  
A lso  some o b j e c t o r s  m ig h t b e l i e v e  t h a t  a sa m p lin g  p la n  w ould 
e x c e s s iv e ly  r e d u c e  th e  i n i t i a t i v e  o f  t h e  a u d i t o r  and w ould  
h av e  t h e  te n d e n c y  to  re d u c e  th e  a u d i t  t o  a c l e r i c a l  r o u t in e *  
What i s  n ee d ed  i s  a p la n  w h ich  would p e r m i t  t h e  a u d i t o r  t o  
make a  r i g o r o u s  o b j e c t i v e  e v a lu a t io n  o f  a  g iv e n  sam p le  r e s u l t
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and  a t  t h e  sam e tim e  w i l l  r e q u i r e  no ch an g e  i n  p r e s e n t  t e s t i n g  
te c h n iq u e s *  Such a  p l a n  I s  s u g g e s te d  and I l l u s t r a t e d  I n  
C h a p te r  17*
The a u d i t o r  i s  p r e s s e d  on tw o s id e s *  He s e e k s  an  
a d e q u a te  s a m p le , s u f f i c i e n t  e v i d e n t i a l  m a t e r i a l ,  a s  a fo u n d a­
t i o n  upon w h loh  to  b a s e  h i s  o p in io n ;  th u s  h a  l e a n s  to w ard  a 
l a r g e  sa m p le . On t h e  o th e r  s i d e ,  h e  I s  s e e k in g  t o  m in im ize  
t h e  c o s t  o f  t h e  a u d i t*  The c o s t  o f  t h e  a u d i t  can  b e  re d u c e d  
i f  t h e  s a m p lin g  p ro c e d u re  i s  r e s t r i c t e d *  T hese two p r e s s u r e s  
p r e s e n t  some d i f f i c u l t i e s  i n  I n t e r p r e t i n g  a sam ple  i n  th e  
same o b j e c t i v e  m anner u n d e r  v a r io u s  c irc u m s ta n c e s *  C onceiv ­
a b ly  many i r r e l e v a n t  f a c t o r s  e o u id  be i n f l u e n t i a l  i n  a r r i v i n g  
a t  a  d e c i s i o n  a s  t o  th e  ad e q u ac y  o f  a  sam ple* An o b j e c t i v e ,  
r i g o r o u s  m ethod  o f  i n t e r p r e t i n g  a sam ple w o u ld  r e l i e v e  th e  
a u d i t o r  o f  a  g r e a t  p r e s s u r e  and  p r o b a b ly  w ould  be i n s t r u ­
m e n ta l  i n  i n c r e a s i n g  t h e  u h L fo x m ity  o f th e  o p in io n  b a s i s  i n  
e i t h e r  c e r t i f i e d  o r  n o n - c e r t i f i e d  s ta te m e n ts *
T e s t - c h e c k in g  i s  u se d  to  ju d g e  t h e  e f f i c i e n c y  and 
c o n s i s t e n c y  o f  t h e  sy s tem  o f  I n t e r n a l  c o n t r o l ;  a l s o ,  t e s t -  
c h e c k in g  i s  u se d  to  su p p le m e n t th e  in f o rm a t io n  s e c u re d  I n  
th e  p r e l im in a r y  s u rv e y  o f  th e  i n t e r n a l  c o n t r o l  p ro c e d u re s *
The a u d i t o r ,  u s in g  a s  a b a s i s  h i s  p r e l im in a r y  s tu d y  o f  th e  
i n t e r n a l  c o n t r o l  s y s te m  and  th e  a c c o u n t in g  p r o c e d u r e s ,  
m ig h t d e c id e  t h a t  t h e  i n t e r n a l  c o n t r o l  was e x c e l l e n t ; th u s  
t h e  p r o b a b i l i t y  o f  t h e  s t a t e m e n t s  n o t  b e in g  r e a s o n a b le ,  
a c c u r a t e ,  and r e l i a b l e  w ould  be r e m o te .  H ow ever, even I n  
s i t u a t i o n s  i n  w h ich  t h e  p r e l im in a r y  s u rv e y  o f  th e  sy s te m  o f
2k
i n t e r n a l  © o a tro l  l e a d s  th e  a u d i t o r  t o  fo rm  t h e  o p in io n  t h a t  
t h e r e  i s  s m a ll  p r o b a b i l i t y  o f  a n  a c c o u n t in g  e r r o r  n o t  b e in g  
d e t e c t e d  an d  c o r r e c t e d ,  t h e  a n d ! t o r  s t i l l  s h o u ld  se ek  f u r t h e r  
e v id e n c e  to  s u p p o r t  h i s  o p in io n #  A sam p le  i s  r e q u ir e d #  The 
e v a lu a t io n  o f  th e  i n t e r n a l  c o n t r o l  sy s tem  i s  n o t  s u f f i c i e n t  
e v id e n c e  upon  w h ich  to  b a se  an  o p in io n # 2^
The p r e l im in a r y  i n v e s t i g a t i o n  o f  th e  sy s te m  o f  i n t e r n a l  
c o n t r o l  i s  a c c o m p lis h e d  th ro u g h  o b s e r v a t io n s  and  q u e s t io n s * 
T h e re  i s  a  te n d e n c y  t o  f o l lo w  more c l o s e l y  t h e  w r i t t e n  o r  
p ro n o u n ce d  c o n t r o l  p r o c e d u r e s  when t h e  a u d i t o r  i s  p r e s e n t ,  
e s p e c i a l l y  when t h e  a u d i t o r  i s  m ak ing  o b s e r v a t io n s  c o n c e rn in g  
th e  c o n t r o l  p ro c e d u re s #  The a n sw e rs  to  h i s  q u e s t io n s  on 
i n t e r n a l  c o n t r o l  an d  a c c o u n t in g  p ro c e d u r e s  m ig h t b e  c o lo re d  
by w hat sh o u ld  b e ,  r a t h e r  th a n  b y  w hat a c t u a l l y  i s  ta k in g  
p la c e #  T h e r e f o r e ,  th e  a u d i to r  s h o u ld  s e e k  in f o r m a t io n  i n  
a d d i t i o n  t o  t h e  in f o r m a t io n  s e c u re d  i n  th e  e v a lu a t io n  o f  th e  
i n t e r n a l  c o n t r o l  system # The p u rp o se  o f  t h e  i n t e r n a l  c o n t r o l  
sy s te m  e v a lu a t io n  i s  to  d e te rm in e  th e  e x te n t  o f  t e s t s ,  n o t  t o  
t a k e  th e  p l a c e  o f  th e  a c t u a l  te s t - c h e c k in g #
Objective
The o b j e c t i v e  o f  t h i s  work i s  to  make m ore r e a d i l y  
a v a i l a b l e  and u s e f u l  to  t h e  a c c o u n tin g  p r o f e s s io n  some o f  
t h e  te c h n iq u e s  o f  s a i l i n g  w h ich  h av e  been d e v e lo p e d  by 
s t a t i s t i c i a n s  and m a th e m a tic ia n s #  The p r e p a r a t i o n  o f
^ C o d i f i c a t i o n  o f  S ta te m e n ts  on a u d i t i n g  P ro c e d u re s ,
OP # P i t # j P*  5 9*
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sa m p lin g  p l a n s  th r o u g h  th e  u se  o f  c o m b in a to r ia l  fo rm u la s  i s  
e x tre m e ly  tim e -c o n su m in g  and te d io u s *  A much l e s s  l a b o r io u s  
p r o c e s s  o f  p r e p a r in g  s a m p lin g  t a b l e s  and p la n s  to  m eet 
s p e c i f i e d  o b j e c t i v e s  o f  a u d i t o r s  i s  p r e s e n te d  and e x p la in e d *
The P o is s o n  d i s t r i b u t i o n  i s  p a r t i c u l a r l y  a p p l i c a b l e  
t o  t h e  w ork  o f  t h e  a u d i to r *  The r e l i a b i l i t y  w h ich  c a n  b e  
p ie c e d  i n  t h e  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  d i s ­
t r i b u t i o n  i s  e x p la in e d  and i l l u s t r a t e d *  A lso , i t  i s  shown 
how th e  P o is s o n  can  be u se d  to  p r e p a r e  q u ic k ly  s i n g l e  s a i l i n g  
p la n s  w i th  v a r y in g  p r o b a b i l i t y ,  a c t i o n ,  o r  c o n f id e n c e  l i m i t s ,  
w h ich  w ould  p e r m i t  t h e  a u d i t o r  t o  a d j u s t  h i s  s a m p lin g  p ro ­
c e d u re  t o  f i t  th e  d i c t a t e s  o f  h i s  e v a l u a t i o n  o f  th e  sy s te m  
o f  i n t e r n a l  c o n t r o l .
Two w e l t e r s ,  Vance and  H e t e r ,2^ have  b een  a c t i v e  i n  
an  a t te m p t  t o  b r id g e  th e  gap  be tw een  a u d i t i n g  sa m p lin g  th e o r y  
and  t h e  u se  o f  s t a t i s t i c a l  and p r o b a b i l i t y  t h e o r i e s  o f  sa m p lin g . 
T h e i r  p io n e e r in g  w ork  i n  t h i s  a r e a  h a s  been  e x c e l l e n t  an d , 
i n  some m e a su re , i s  a c c o u n ta b le  f o r  t h e  f a c t  t h a t  r e c e n t l y  
a c c o u n ta n t s ,  i n  t h e i r  v a r io u s  p r o f e s s i o n a l  m e e tin g s  and 
p u b l i c a t i o n s ,  a r e  b e g in n in g  t o  d i s c u s s  and t o  r a i s e  q u e s t io n s  
a b o u t  t h e  p o s s i b i l i t i e s  and a d v a n ta g e s  o f  t h e  us© o f  p r o b a b i l i t y  
t h e o r i e s  i n  a u d i t i n g  w ork . H ow ever, th e  p la n a  p r e s e n te d  la c k  
th e  s i m p l i c i t y  and  t h e  d e g r e e  o f  f l e x i b i l i t y  t h a t  i s  a v a i l a b l e  
th ro u g h  t h e  u se  o f  th e  1'o is s o n  d i s t r i b u t i o n .
The P o is s o n  d i s t r i b u t i o n  I s  ea sy  to  u s e ,  u s e f u l l y
2 9 j0iin N a te r ,  g £ . c l t . .  p p .  3 9 0 -3 9 8 .
Law rence L . V ance, g £ , c l t . , p p . 2 1 4 -2 1 7 .
a c c u r a t e , and  can  b e  u sed  t o  g iv e  an  im m ed ia te  an sw er to  two 
a u d i t i n g  q u e s t io n s :  (1 )  How l a r g e  sh o u ld  t h e  sam ple  b e , and
{2 } What do t h e  sa m p le  r e s u l t©  i n d i c a t e ?  B e fo re  u n d e r ta k in g  
a  p r e s e n t a t i o n  o f  th e  r e l i a b i l i t y  o f  t h e  p r o b a b i l i t i e s  
d e r iv e d  from  th e  P o is s o n  d i s t r i b u t i o n ,  a g e n e r a l  d i s c u s s io n  
o f  t h e  us© o f  p r o b a b i l i t y  th e o r y  i n  s a m p lin g  p ro c e d u re s  i s  
g iv e n  i n  C h a p te r  IX*
CHAPTER IX
PROBABILITY THEORY AND AUDITING
M  I n t r o d u c t i o n  th&  M&§ o f  P r o b a b i l i t y  
^ a o r y  i n  S am pling
S t a t i s t i c a l  s a m p lin g  p la n s  a r c  b a s e d  upon th e  la w s  
o f  p r o b a b i l i t y  t h e o r y .  The p r o b a b i l i t y  o f  an  © vent may be 
d e f in e d  a s  t h e  r e l a t i v e  f re q u e n c y  o f  t h a t  e v e n t  i n  a l l  
p o s s i b l e  e v e n ts  o f  th e  l o t  u n d e r  c o n s id e r a t i o n * !  The t o t a l  
num ber o f  w ays t h a t  a g iv e n  c o m b in a tio n  can o o c u r  d iv id e d  
by  a l l  p o s s i b l e  c o m b in a t io n s  o r  a r ra n g e m e n ts  o f  th e  i te m s  
com posing  an  i n s p e c t i o n  l o t  e q u a ls  th e  p r o b a b i l i t y  o f  th e  
o c c u r r e n c e  o f  t h e  g iv e n  c o m b in a tio n  i f  a l a r g e  num ber o f  
t r i a l s  a r e  r e p e a te d  u n d e r  th e  same c i r c u m s ta n c e s ,  "From 
th e  s ta n d p o in t  o f  i t s  u s e f u l  a p p l i c a t i o n  I n  i n d u s t r y  p ro b ­
a b i l i t y  may be th o u g h t  o f  a s  r e l a t i v e  f re q u e n c y  i n  th e  lo n g  
r u n *1,2
T hrough  th e  u se  o f  p r o b a b i l i t y  th e o ry *  m a th e m a tic ia n s  
and o t h e r s  I n t e r e s t e d  i n  games o f  ch an ce  h av e  com puted 
th e  p ro b a b le  num ber o f  t im e s  t h a t  a p a r t i c u l a r  c o m b in a tio n  
w i l l  o c c u r  i n  a g iv e n  num ber o f  t r i a l s ,  l o r  ex am p le , i t  
i s  w e l l  known t h a t  th e  p r o b a b i l i t y  o f  " c u t t i n g "  an  ac e  from
i j o h n  G ray P ea tm an , D e s c r ip t iv e  and  S am pling  S t a t i s ­
t i c s  (Hew Y ork: H a rp e r  and I f r o th e r s  P u b lT s& w s , T 194^/) ,  p . 9 7 .
2 Eugene L . G ra n t ,  S t a t i s t i c a l  w u a l l ty  C o n tro l  (Hew 
Y ork : M cG raw -H ill Book Company, I n d .  , 1 9 4 6 )  f~ p 7 z 2 £ *
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a  d e c k  o f  s t a n d a r d  b r id g e  c a rd s  i s  1 i n  1 3 , M a th e m a tic ia n s  
and  o t h e r s  h av e  com puted  th e  p r o b a b i l i t i e s  o f  v a r io u s  com­
b i n a t i o n s  o f  c a r d s .  T h is  same i d e a ,  t h a t  i s ,  th e  th e o r y  
u se d  i n  co m p u tin g  p r o b a b i l i t i e s  i n  games o f  c h a n c e , i s  u sed  
by  i n d u s t r i a l  i n s p e c t o r s ,  and o t h e r s  I n t e r e s t e d  i n  sa m p lin g  
te c h n iq u e s ,  i n  b u i ld in g  s t a t i s t i c a l  sa m p lin g  p la n s  and 
t a b l e s *  A lth o u g h  th e  same ty p e  o f  t h e o r y  i s  u sed  to  com pute 
p r o b a b i l i t i e s  f o r  games o f  c h a n c e , t h e  a p p ro a c h  i s  d i f f e r e n t *  
I n  gam es o f  c h a n c e  t h e  num ber o f  p o s s i b l e  c o m b in a t io n s  i s  
known* F o r ex a m p le , th e  m a th e m a tic ia n  I n t e r e s t e d  I n  com­
p u t in g  t h e  p r o b a b i l i t y  o f  v a r io u s  c a rd  c o m b in a tio n s  knows 
th e  num ber o f  c a rd s  and th e  num ber o f  each  ty p e  o f  c a r d ,  su ch  
a s  t h e  num ber o f  a c e s ,  k in g s ,  q u e e n s , o r  an y  o th e r  ca rd *
T hose i n t e r e s t e d  i n  p r o b a b i l i t i e s  o f  p a r t i c u l a r  c o m b in a tio n s  
i n  gam es o f  ch a n c e  a r e  aw are  o f  th e  p r o p e r t i e s  o f  th e  l o t  
fro m  w h ic h  t h e  sam ple  i s  s e le c te d *  I n d u s t r i a l  i n s p e c t o r s  and  
a u d i t o r s  do n o t  know th e  p r o p e r t i e s  o f  th e  l o t  fro m  w h ich  
t h e  sam ple  i s  s e le c te d *
The i n d u s t r i a l  i n s p e c t o r  and  th e  a u d i t o r ,  w h ile  th e y  
do n o t  know th e  num ber o f  d e f e c t iv e s  i n  th e  i n s p e c t i o n  l o t  
u n d e r  i n v e s t i g a t i o n ,  can  d e te rm in e  th e  num ber o f  d e f e c t i v e s  
w hich  th e y  w i l l  t o l e r a t e  o r  th e y  can d e te rm in e  th e  number 
o f  d e f e c t i v e s  o r  e r r o r s  w h ich  w i l l  c a u se  them  to  ta k e  a 
c e r t a i n  a c t i o n ,  f o r  ex am p le , e i t h e r  to  t a k e  an  e x c e p t io n  i n  
t h e  r e p o r t  o r  t o  t a k e  a l a r g e r  sam ple* An a u d i t o r  m ig h t be 
w i l l i n g  to  a c c e p t  w ork o f  some k in d s  a s  r e a s o n a b ly  a c c u r a te  
and r e l i a b l e  i f  e v id e n c e  i n d i c a t e d  t h a t  th e  d e g re e  o f
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d e f e c t i v e n e s s  d id  n o t  e x c e e d  5$* (The 5% i s  n o t  a  s u g g e s t io n ,  
i t  i s  o n ly  a n  exam ple}* The num ber o f  d e f e c t i v e  i te m s  i n  th e  
i n s p e c t i o n  l o t  c o n c e iv a b le  c o u ld  be an y  num ber from  0 t o  t h e  
t o t a l  num ber o f  i te m s  i n  th e  i n s p e c t i o n  l o t ,  e i t h e r  100% 
d e f e c t i v e  o f  100% e f f e c t i v e .  I n  ab se n c e  o f  know ledge o f  
th e  num ber o r  p e r c e n t  o f  d e f e c t i v e  i te m s  i n  th e  i n s p e c t i o n  
l o t ,  t h e  a u d i t o r  can  and  m u st make an  a s su m p tio n  a s  to  t h e  
num ber o f  d e f e c t i v e  ite m s*  T h is  a s s u m p tio n  I s  c a l l e d  an  
h y p o th e s is *  The h y p o th e s i s  sh o u ld  be th e  num ber o f  d e f e c t i v e  
i t e m s ,  o r  e f f e c t i v e  i te m s ,  upon w h ich  th e  a u d i t o r  w i l l  b a s e  
h i s  d e c i s i o n ,  e i t h e r  to  a c c e p t  th e  l o t  a s  r e a s o n a b ly  a c c u r a te  
and  r e l i a b l e ,  r e j e c t  and  th e r e b y  ta k e  an  e x c e p t io n  i n  th e  
c e r t i f i c a t e ,  o r  t o  s e e k  f u r t h e r  ev id en ce#  To c o n t in u e  w i th  
th e  p r e c e d in g  i l l u s t r a t i o n ,  t h e  a u d i t o r  w ould make th e  
h y p o th e s is  t h a t  th e  i n s p e c t i o n  l o t  i s  5% d e f e c t i v e ,  and  th e n  
h e  would t e s t  t h e  v a l i d i t y  o r  r e a s o n a b le n e s s  o f  h i s  h y p o th e s is *  
F o r i l l u s t r a t i v e  p u rp o s e s  i t  i s  assum ed t h a t  th e  
a u d i t o r  i s  t e s t i n g  th e  a c c u ra c y  o f  th e  e x te n s io n  o f  1 ,0 0 0  
s a l e s  in v o ic e s  and he  had  d e c id e d  to  t e s t - c h e c k  100  t i c k e t s *  
D i f f e r e n t  am ounts o r  o t h e r  c l a s s i f i c a t i o n s  o f  e r r o r s  a r e  
n o t  c o n s id e r e d  i n  t h i s  i l l u s t r a t i o n #  F o r th e  p u rp o s e s  o f  
t h i s  i l l u s t r a t i o n  a d e f e c t i v e  s a l e s  t i c k e t  i s  any t i c k e t  
w h ich  I s  i n c o r r e c t l y  ex ten d ed *  ( C l a s s i f i c a t i o n  o f  e r r o r s  
i s  d i s c u s s e d  l a t e r ) *  B ecause  th e  a u d i t o r ,  a c c o rd in g  t o  th e  
above a s s u m p tio n , w ould  be w i l l i n g  t o  a c c e p t  w ork w h ic h  i s  
no w o rse  th a n  5% d e f e c t i v e ,  he  w o u ld  make th e  a s su m p tio n  
t h a t  t h e  num ber o f  e r r o r s  i n  t h e  I n s p e c t io n  l o t  com posed o f
1 ,0 0 0  s a l e s  t i c k e t s  i e  50* He w ould  th e n  draw  th e  p r e -
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d e te rm in e d  sam p le  o f  100* F o r p u rp o s e s  o f  I l l u s t r a t i o n ,  i t  
I s  assum ed t h a t  t h e  num ber o f  d e f e c t i v e  t i c k e t s  i n  th e  sam ple 
o f  100  i s  10* The b a la n c e  o f  t h i s  d i s c u s s io n  i s  b a se d  upon 
o n e  o r  b o th  o f  th e  fo l lo w in g  a s s u m p tio n s :
1 ,  T h a t a  random  sam ple i s  s e l e c te d *  A random  sam ple  
i s  a  sam p le  s e l e c t e d  from  a n  in s p e c t i o n  l o t  i n  a  m anner 
w h ich  i n s u r e s  t h a t  e a c h  i te m  com posing th e  l o t  h a s  e q u a l 
p r o b a b i l i t y  o f  b e in g  in c lu d e d  i n  t h e  sa m p le .
2* T h a t th e  i n s p e c t i o n  l o t  i s  hom ogeneous* A 
hom ogeneous i n s p e c t i o n  l o t  i s  one i n  w h ich  a d e f e c t i v e  I te m  
i s  e q u a l ly  l i k e l y  t o  o c c u r  th ro u g h o u t  th e  l o t .  I n  o t h e r  
w o rd s , d e f e c t i v e  i te m s  a r e  d i s t r i b u t e d  e v e n ly  th ro u g h o u t 
t h e  i n s p e c t i o n  lo t *  (A more c o m p le te  d i s c u s s io n  o f  homo* 
g e n e i ty  i s  c o n ta in e d  i n  C h a p te r  I  i n  th e  s e c t i o n  e n t i t l e d  
"Bandom ness and H om ogeneity” ) *
A f t e r  th e  r e s u l t s  o f  th e  sam ple  h a v e  been  com puted , 
t h e  a u d i t o r  m u s t a n sw er th e  fo l lo w in g  q u e s t io n  i f  he i s  to  
u s e  p r o b a b i l i t y  th e o r y  i n  an  a n a l y s i s  o f  th e  sam ple r e s u l t s *  
What i s  th e  p r o b a b i l i t y  t h a t  a  f i l e  o r  i n s p e c t i o n  l o t  o f
1 ,0 0 0  s a l e s  t l o k e t s ,  o f  w h ich  50 a r e  d e f e c t i v e ,  c o u ld  p ro ­
duce a sam p le  o f  100 i te m s  w hich  c o n ta in e d  10 d e f e c t iv e s ?  
C o n c e iv a b ly , th e  sam p le  c o u ld  have been  oomposed o f  100 
e f f e c t i v e s  and  0 d e f e c t i v e s ,  99 e f f e c t i v e s  and  1 d e f e c t i v e ,
98 e f f e c t i v e s  and 2 d e f e c t i v e s ,  and ao f o r t h .  The a u d i t o r  
m ust com pute t h e  p r o b a b i l i t i e s  o f  th e  sam ple  c o n ta in in g  0 
d e f e c t i v e s ,  1 d e f e c t i v e ,  2 d e f e c t i v e s ,  3 d e f e c t i v e s ,  and so 
f o r t h ,  up t o  and in c lu d in g  10 d e f e c t i v e s .  Column I  o f
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T a b le  I  c o n ta in s  a summary o f  t h e  i n d i c a t e d  p r o b a b i l i t i e s *
T he a u d i t o r  w a n ts  t o  t e s t  th e  v a l i d i t y  o f  th e  h y p o th e s is  
t h a t  t h e  p e r c e n t  o f  d e f e c t i v e  i te m s  i s  n o t  o v e r  5%, o r  t h a t  
th e  num ber o f  d e f e c t i v e  i te m s  I s  n o t  o v e r  5 0 ; t h e r e f o r e ,  he  
n e e d s  to  a c c u m u la te  th e  p r o b a b i l i t i e s  c o n ta in e d  i n  Column 1 
o f  T a b le  X. Column I I  o f  T a b le  I  shows th e  p r o b a b i l i t y  
t h a t  an  i n s p e c t i o n  l o t  o f  1 ,0 0 0  i t e m s ,  w h ich  c o n ta in e d  50 
d e f e c t i v e s ,  w ould p ro d u c e  a  sam p le  o f  100  i te m s  w ith  0 d e­
f e c t i v e s ,  w i th  1  o r  l e s s  d e f e c t i v e s ,  w i th  2 o r  l e s s  d e f e c ­
t i v e s ,  an d  so  f o r th *
T a b le  I  shows t h a t  th e  i n s p e c t i o n  l o t  o f  1 ,0 0 0  s a l e s  
t i c k e t s  w i th  50 d e f e c t i v e  i te m s  w ould  p ro d u c e  a sam ple o f  
100 c o n ta in in g  9 o r  l e s s  d e f e c t i v e s  97$ o f  t h e  tim e* Thu® 
t h e  p r o b a b i l i t y  t h a t  th e  l o t ,  I f  I t  w ere  o n ly  5$  d e f e c t i v e ,  
w ould  p ro d u c e  a sam ple  o f  100  c o n ta in in g  9 o r  l e s s  d e f e c ­
t i v e s  i s  97$ ,  o r  97 t im e s  o u t  o f  100  t r i a l s  a sam ple  o f  
100  i te m s  s e l e c t e d  fro m  th e  h y p o th e s iz e d  in s p e c t i o n  l o t  
w ould  c o n ta in  9 o r  l e s s  d e f e c t i v e  item s#  The p r o b a b i l i t y  
t h a t  th e  h y p o th e s iz e d  l o t  w ould p ro d u c e  a sam ple  o f  100 
i te m s  c o n t a in i n g  10 o r  m ore d e f e c t i v e s  i s  re m o te , a b o u t 3 
i n  100 t im e s .  The a u d i t o r  I n  t h i s  i l l u s t r a t i o n  h a s  c a s t  
d o u b t upon h i s  h y p o th e s is  and  sh o u ld  r e j e c t  I t .  The a u d i t o r  
ha® e v id e n c e  w h ich  in d ic a te ®  t h a t  th e  num ber o f  d e f e c t i v e  
I te m s  i n  t h e  i n s p e c t i o n  l o t  i s  g r e a t e r  th a n  5 0 .
T a b le  I  can  b e  u se d  to  I l l u s t r a t e  t h a t  a sam p le , ev en  
a random  s a m p le , i s  n o t  a m in ia tu r e  r e p l i c a  o f  th e  I n s p e c t io n  
l o t  from  w h ich  i t  was s e l e c t e d .  The p e r c e n t  o f  d e f e c t i v e  
i te m s  i n  th e  sam ple  ca n n o t be ta k e n  a s  I n d i c a t i v e  o f  th e
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TABLE I
PROBABILITY THAT A SAMPLE OF 100 ITHMS SELECTED HBOM AN 
INSPECTION LOT OP 1 ,0 0 0  ITEMS WITH 50 DEFECTIVES WOULD 
CONTAIN THE INDICATED NUMBER OP DEFECTIVE ITEMS
Number
o f
D e f a o t l v . s
Column I  
P r o b a b i l i t y  tih a t 1 ,0 0 0  
T ic k e t s  w i th  50 d e ­
f e c t i v e s  w ould  p ro d u c e  
a sam p le  o f  100  con­
t a i n i n g  t h e  i n d i c a t e d  
num ber o f  d e f e c t i v e  
t i c k e t s .
Column I I  
P r o b a b i l i t y  ih a £  1 ,0 0 0  
t i c k e t s  w i th  50 d e f e c t i v e s  
w ould p ro d u c e  a sam p le  o f  
100  c o n ta in in g  th e  i n d i ­
c a te d  o r  l e s s  num ber o f  
d e f e c t i v e s .  Column IX i s  
an  a c c u m u la tio n  o f  
Column I*
0 ♦ 007 .0 0 7
1 ♦ 033 • 040
2 *035 .1 2 5
3 .1 7 5 .2 6 5
4 .1 7 6 . 440
5 .1 7 6 . 6 l 6
6 .1 4 6 .7 6 2
7 .1 0 5 .3 6 ?
3 .0 6 5 .9 3 2
9 .0 3 6 .9 6 8
10 .0 1 3 .9 8 6
11 .0 0 9 .9 9 5
NOTE: TKi"1 p r o b a b i l i t i e s  oonfcaineS"’I n  *tabie 1
d e te rm in e d  fro m  th e  P o is s o n  T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  
w h ich  I s  I n  th e  ap p en d ix *  The r e l i a b i l i t y  o f  su c h  p r o b a b i l i ­
t i e s  i s  d i s c u s s e d  i n  C h a p te r  I I I *
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p e r c e n t  o f  d e f e c t i v e  i te m s  i n  th e  i n s p e c t i o n  lo t*
The p r e c e d in g  exam ple i l l u s t r a t e d  t h e  r e j e c t i o n  o f  
an  h y p o th e s is *  The f o l lo w in g  exam ple i l l u s t r a t e s  th e  
a c c e p ta n c e  o f  an  h y p o th e s is *  The p ro b lem  o f  a c c e p ta n c e ,  a s  
i s  shown b e lo w , i s  s i m i l a r  t o  th e  p ro b le m  o f  r e j e c t i o n *
I n  t h i s  ex a m p le , u se d  to  i l l u s t r a t e  th e  p ro b le m s  
and  p r o c e d u r e s  in v o lv e d  i n  t h e  a c c e p ta n c e  o f  an  h y p o th e s i s ,  
t h e  i n s p e c t i o n  l o t  i s  a  g ro u p  o f  5*000 s a l e s  i n v o ic e s  o f  
s i m i l a r  a m o u n ts . A ccu racy  o f  e x te n s io n  i s  th e  o n ly  q u a l i t y  
c h a r a c t e r i s t i c  w h ich  i s  i n v e s t i g a t e d ;  t h e r e f o r e ,  a  d e f e c t i v e  
w ou ld  r e s u l t  from  a n y  i n a c c u r a t e l y  e x te n d e d  t i c k e t  in c lu d e d  
i n  t h e  s a m p le . A sam p le  o f  300 i te m s  i s  s e l e c t e d  and  7 
d e f e c t i v e s  a r e  d i s c o v e r e d .  The a u d i t o r  I s  w i l l i n g  t o  a c c e p t  
t h e  i n v o ic e s  a s  r e a s o n a b ly  a c c u r a te  and r e l i a b l e  i f  e v id e n c e  
i n d i c a t e s  t h a t  t h e  p e r c e n t  o f  d e f e c t i v e  i te m s  d o es  n o t 
ex c ee d  5$ . H e, t h e r e f o r e ,  m akes th e  h y p o th e s is  t h a t  th e  
num ber o f  d e f e c t i v e  I te m s  i n  th e  l o t  i s  2 5 0 . N ext he  p re~  
p a r e s  a t a b l e ,  su c h  a s  T a b le  I I ,  w hich  c o n ta in s  th e  p ro b ~  
a b i l i t i e s  t h a t  an  I n s p e c t io n  l o t  o f  5*000 I te m s ,  o f  w h ich  
250 i te m s  a re  d e f e c t i v e ,  w i l l  y i e l d  a random  sam ple  w i th  0 
d e f e c t i v e s ,  1 o r  l e s s  d e f e c t i v e s ,  2 o r  l e s s  d e f e c t i v e s ,  
and  so  f o r t h .  T a b le  I I  w as p r e p a r e d  i n  a  m anner s i m i l a r  to  
T a b le  I .
T a b le  I I  show s t h a t  4% o f  t h e  tim e  a sam ple  o f  300  
i te m s  w ould  c o n ta in  l e s s  th a n  9 d e f e c t i v e  i te m s  i f  th e  
i n s p e c t i o n  l o t  was com posed o f  5 ,0 0 0  i te m s  o f  w h ich  250 
w ere  d e f e c t i v e ,  O r, c o n v e r s e ly ,  a sam ple o f  300 w ould
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TABUS I I
PROBABILITY THAT A SAMPLE OF 300 ITEMS SELECTED FROM AN 
INSPECTION LOT OF 5 .0 0 0  ITEMS WITH 250 DEFECTIVES WOULD 
CONTAIN THE INDICATED NUMBER OF DEFECTIVE ITEMS
Number
o f
D e f e c t iv e s
P r o b a b f i l l f y  £ h a t  5 ,0 0 0  
t i c h e t s  w i th  250  de~ 
f e c t i v e s  w ould  p ro d u c e  
a  sam p le  o f  300 w h ich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o f  d e f e c t iv e s *
6oiuxan t l  
P r o b a b i l i t y  t h a t  5 .0 0 0  
t i c h a t s  w i th  250  de~ 
f e c t i v e s  w ould p ro d u c e  
a sam p le  o f  300  w h ich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o r  l e s s  d e f e c t i v e s .




4 .0 0 1 .001
5 .0 0 2 .0 0 3
6 .0 0 5 .0 0 8
7 .0 1 0 .018
8 .0 1 9 .0 3 7
9 .0 3 4 .0 7 0
10 _______  ______ ___- .... . .1 1 8
NOTE: The p r o b a b i l i t i e s  c o n ta in e d  i n  T ab le  I I  w ere d e ­
te rm in e d  from  t h e  P o is s o n  T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  
w h ich  i s  c o n ta in e d  i n  th e  ap p en d ix *  The r e l i a b i l i t y  o f  su ch  
p r o b a b i l i t i e s  i s  d i s c u s s e d  I n  C h a p te r  I I I *
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c o n t a in  9 o r  m ore d e f e c t i v e  i te m s  a b o u t 96% o f  th e  t im e  i f  
t h e  i n s p e c t i o n  l o t  was com posed o f  5#000 i te m s  o f  w h ich  250  
w ere  d e f e c t i v e . t h e r e f o r e , v e ry  r a r e l y  w ould a 5% d e f e c t i v e  
l o t  o f  5 ,0 0 0  i te m s  y i e l d  a saaopl© o f  300 i te m s  w i th  a s  few 
a s  7 d e f e c t i v e  i t e m s .  The a u d i t o r  h a s  e v id e n c e  upon w h ich  
t o  b a s e  a n  o p in io n  t h a t  th e  p e r c e n t  o f  d e f e c t i v e  I te m s  d o es  
n o t  e x c e e d  5$* i t  p ro b a b ly  i s  l e s s  th a n  5$ .
The p r e c e d in g  tw o ex am p les  i l l u s t r a t e d  s im p le  re-* 
j a c t i o n  and  a c c e p ta n c e  p r o c e d u r e s .  Some sam ple  r e s u l t s  
w i l l  n o t  a f f o r d  s u f f i c i e n t  e v id e n c e  to  s u p p o r t  a d e f i n i t e  
a c t i o n ,  e i t h e r  a c c e p ta n c e  o r  r e j e c t i o n .  H ow ever, even  in  
i n d e f i n i t e  o a s e s ,  p r o b a b i l i t y  th e o r y  can  b e  u sed  t o  e s t im a te  
t h e  r a n g e s  o f  d e f e c t i v e n e s s  w h ich  w ould p ro d u c e  th e  g iv e n  
sam ple  r e s u l t *  The fo l lo w in g  ty p e  o f  a n a l y s i s  m ig h t be 
u s e f u l  t o  t h e  a u d i t o r  i n  p la n n in g  f u t u r e  a c t i o n .  A r e q u e s t  
f o r  e x te n d e d  a u d i t i n g  p ro c e d u re s  c o n c e iv a b ly  c o u ld  be su p p o r­
t e d  by  t h e  f o l lo w in g  ty p e  o f  a n a ly s i s *
The n e x t  exam ple I l l u s t r a t e s  th e  p ro c e d u re  t h a t  can  
be a p p l ie d  to  th e  a n a l y s i s  o f  i n d e f i n i t e  sam ple r e s u l t s .  
T a b le s  I I I  and  IV , w h ich  w ere  p r e p a r e d  i n  a m anner s i m i l a r  
t o  T a b le s  I  and  I I ,  a r e  u se d  to  a c c u m u la te  th e  p r o b a b i l i t i e s  
n e c e s s a r y  i n  th e  a n a l y s i s  o f  th e  I n d e f i n i t e  sam ple  r e s u l t .
I n  an  ex am p le , u sed  to  i l l u s t r a t e  th e  d i f f i c u l t y  i n ­
v o lv e d  i n  t h e  a n a l y s i s  o f  an  i n d e f i n i t e  sam ple  r e s u l t ,  th e  
I n s p e c t i o n  l o t  i s  com posed o f  $ $Q0Q s a l e s  t i c k e t s  and th e  
q u a l i t y  c h a r a c t e r i s t i c ,  a c c u ra c y  o f  in v e n to r y  d e s ig n a t i o n ,  
i s  th e  o n ly  c h a r a c t e r i s t i c  b e in g  I n v e s t i g a t e d .  The a u d i t o r
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TABLE I I I
PROBABILITY THAT A SAMPLE OP 200 ITEMS SELECTED PROM AN 
INSPECTION LOT OP 5*QGG ITEMS WITH 250 DEFECTIVES WOULD 
CONTAIN THE INDICATED NUMBER OP DEFECTIVES
Number
o f
D e f e c t iv e s
Column 1 
P r o b a b i l i t y  t h a t  5>000 
t i c k e t s  w i th  200 d e ­
f e c t i v e s  c o u ld  p ro d u c e  
a sam p le  o f  200 w h ich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o f  d e f e c t iv e s #
Column X I 
P r o b a b i l i t y  t h a t  5#000 
t i c k e t s  w i th  200 d e ­
f e c t i v e s  c o u ld  p ro d u ce  
a  sam ple  o f  200 w hich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o r  l e s s  d e f e c ­
t i v e s .
0 L e ss  th a n  #001 L e ss  th a n  • 001
1 « w
2 #003 .003
3 • 007 .0 0 7
4 #019 .0 2 9
5 #036 *  067
6 .0 6 3 .1 3 0
7 .0 9 0 .2 2 0




11 #114 .6 9 7
12 .0 9 5 .792
13 .0 7 2 .8 6 4
14 ....................................  .0 5 ?  .................................................. .9 1 7
NOTE: The p r o b a b i l i t i e s  c o n ta in e d  I n  T a b le  I I I  w ere
d e te rm in e d  from  th e  P o is s o n  T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  
w h ich  I s  i n  th e  append ix#  The r e l i a b i l i t y  o f  su c h  p r o b a b i l i ­
t i e s  I s  d is c u s s e d  I n  C h a p te r  I I I #
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TABUS IV
PROBABILITY THAT A SAMPLE OF 200 ITEMS SELECTED FROM M  
INSPECTION LOT OF 5 ,0 0 0  ITEMS WITH 375 DEFECTIVES WOULD 
CONTAIN THE INDICATED NUMBER OF DEFECTIVES
Number
o f
D e f e c t iv e s
Column X 
P r o b a b i l i t y  t h a t  5»0G0 
t i c k e t s  w ith  375 d e ­
f e c t i v e s  c o u ld  p ro d u c e  
a  sa m p le  o f  200 w h ich  
c o n ta in e d  th e  I n d i c a t e d  
num ber o f  d e f e c t iv e s *
Column I I  
P r o b a b i l i t y  t h a t  5 ,0 0 0  
t i c k e t s  w ith  375 d e f e c ­
t i v e s  c o u ld  p ro d u c e  a 
sam p le  o f  200 w h ich  con­
t a in e d  th e  i n d i c a t e d  num­
b e r  o r  l e s s  d e f e c t iv e s *




4 .0 0 1 .0 0 1
3 • 002 .0 0 3
6 .0 0 5 .0 0 3
7 *010 .016
8 .0 1 9 ....................-037  ...................... .
NOTE: The p r o b a b i l i t i e s  c o n ta in e d  i n  T a b le  IV  w ere
d e te rm in e d  from  th e  P o is s o n  T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  
w hioh  i s  I n  th e  a p p e n d ix . The r e l i a b i l i t y  o f  snob  p r o b a b i l i ­
t i e s  i s  d i s c u s s e d  i n  C h a p te r  I I I .
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I s  w i l l i n g  t o  a c c e p t  t h e  in v o ic e s  a s  r e a s o n a b ly  a c c u r a te  
and  r e l i a b l e  i f  e v id e n c e  i n d i c a t e s  t h a t  l e s s  th a n  5$ o f  
t h e  t i c k e t s  a r e  i n c o r r e c t s  t h e r e f o r e ,  th e  h y p o th e s iz e d  
i n s p e c t i o n  l o t  i s  com posed o f  5»00Q s a l e s  t i c k e t s  c o n ta in in g  
250 d e f e c t i v e  t i c k e t s .  F o r  p u r p o s e s  o f  th e  i l l u s t r a t i o n ,  
th e  a u d i t o r  s e l e c t s  a sam p le  o f  200 I te m s  and d i s c o v e r s  10 
d e f e c t i v e  t i c k e t s .  The f o l lo w in g  q u e s t io n  i s  t o  be  an sw e re d . 
What i s  th e  p r o b a b i l i t y  t h a t  a n  i n s p e c t i o n  l o t  o f  5>000 
s a l e s  t i c k e t s ,  w h ioh  c o n ta in s  250 d e f e c t i v e  t i c k e t s ,  w ould 
y i e l d  a sam p le  o f  200 i te m s  w ith  10 d e f e c t i v e s ?
T a b le  111 show s t h a t  th e  a u d i t o r  d o es  n o t  h av e  
s u f f i c i e n t  e v id e n c e  e i t h e r  f o r  a c c e p ta n c e  o r  r e j e c t i o n  o f  
th e  h y p o th e s i s .  A sam p le  o f  200 i te m s  w ould c o n ta in  9 o r  
l e s s  d e f e c t i v e s  46#  o f  th e  t im e  i f  th e  sam ple  was s e l e c t e d  
fro m  a l o t  o f  5 ,0 0 0  i te m s  w h ich  was on th e  a v e ra g e  5$ 
d e f e c t i v e .  I f  th e  sam ple  w ou ld  c o n ta in  9 o r  l e s s  d e f e c t i v e s  
46$  o f  th e  t im e ,  th e n  th e  p r o b a b i l i t y  t h a t  th e  sam ple w ould 
c o n ta in  10  o r  m ore d e f e c t i v e s  i s  54$* Thus th e  a u d i t o r  i s  
u n a b le  t o  a r r i v e  a t  a  d e c i s i o n  by u s in g  p r o b a b i l i t y  t h e o r y j  
h e  can  n e i t h e r  r e j e c t  o r  a c c e p t  th e  5$ h y p o th e s i s .  An 
i n s p e c t i o n  l o t  o f  5>000 i t e m s ,  w h io h  i s  on th e  a v e ra g e  5$  
d e f e c t i v e ,  f r e q u e n t l y  w i l l  y i e l d  a sam ple o f  200 i te m s  w i th  
l e e s  th a n  10 d e f e c t i v e s  a n d , j u s t  a b o u t a s  o f t e n ,  w i l l  y i e ld  
a sam p le  o f  200  w i th  m ore th a n  10 d e f e c t i v e s .  A lth o u g h  th e  
a u d i t o r  i s  u n a b le  t o  a c c e p t  o r  r e j e c t  th e  5$ h y p o th e s i s ,  
p r o b a b i l i t y  th e o r y  can be  u se d  to  make a f u r t h e r  a n a l y s i s  
w h ich  s h o u ld  b© u s e f u l  t o  th e  a u d i t o r .  The fo l lo w in g  ty p e
o f  a n a l y s i s  w i l l  p e r m it  an  a u d i t o r  to  s t a t e ,  w i th in  th e  
i n d i c a t e d  p r o b a b i l i t y  l i m i t s ,  t h a t  t h e  p e r c e n t  o f  d e f e c t i v e ­
n e s s  i s  n o t  m ore th a n  some h y p o th e s iz e d  p e r c e n ta g e  and n o t  
l e s s  th a n  some o th e r  h y p o th e s iz e d  p e rc e n ta g e *
The a u d i t o r ,  c o n t in u in g  th e  I n d e f i n i t e  sam p le  r e s u l t ,  
f i n d s  t h a t  he  i s  u n a b le  to  a c c e p t  o r  r e j e c t  th e  5% h y p o th e s is  
t h e r e f o r e ,  he  m akes a n o th e r  h y p o th e s i s ,  su c h  a s  defee-* 
t i v e n e s s .  Then h e  m ust an sw e r th e  f o l lo w in g  q u e s tio n *  What 
I s  t h e  p r o b a b i l i t y  t h a t  an  I n s p e c t io n  l o t  o f  5 ,0 0 0  i te m s ,  
o f  w h ic h  375 a r e  d e f e c t i v e ,  w ould  y i e l d  a random  sam ple  o f  
200 I te m s  c o n ta in in g  7 d e f e c t iv e s ?  T a b le  IV c o n ta in s  t h e  
r e q u i r e d  p r o b a b i l i t i e s  and w as p r e p a r e d  I n  a m anner s i m i l a r  
t o  T a b le  I#
T a b le  IV  show s t h a t  r a r e l y  w ould th e  h y p o th e s iz e d  
i n s p e c t i o n  l o t  y i e l d  a sam ple  o f  200 w ith  a s  few  d e f e c t i v e s  
a s  7* An i n s p e c t i o n  l o t  o f  5 ,0 0 0  I te m s  c o n ta in in g  375 
d e f e c t i v e s  w ou ld  y i e l d  a sam ple  o f  200 I te m s  w ith  m ore th a n  
7 d e f e c t i v e s  a b o u t 92 t im e s  o u t  o f  100 t r i a l s ;  t h e r e f o r e ,  
o n ly  a b o u t 8 t im e s  o u t o f  100 t r i a l s  w ould su ch  a sam ple  
c o n ta in  l e s s  th a n  8 d e f e c t iv e s *  Thus th e  a u d i t o r  c o u ld  
s t a t e ,  w ith  a  c o n f id e n c e  o f  b e in g  c o r r e c t  92 t im e s  o u t o f  
1 0 0 , t h a t  th e  p e r o e n t  o f  d e f e c t iv e n e s s  d id  n o t  ex ceed  7 i$*
The n e x t  s t e p  I s  to  d e te rm in e  th e  lo w e s t  p ro b a b le  
p e r c e n t  o f  d e f e c t iv e n e s s  w h ich  c o u ld  be p r e s e n t  w i th in  an  
i n s p e c t i o n  l o t  o f  5 ,0 0 0  I te m s  I n  o r d e r  f o r  th e  l o t  t o  y i e l d ,  
w i t h i n  d e s i r e d  p r o b a b i l i t y  l i m i t s ,  th e  I n d i c a t e d  sa m p le ,
200 I te m s  w ith  7 d e f e c t iv e s *  The n e x t  h y p o th e s i s  i s  1 $ .
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T h e r e f o r e ,  t h e  a u d i t o r  m ust d e te rm in e  th© p r o b a b i l i t y  t h a t  
a n  i n s p e c t i o n  l o t  o f  5»Q0Q i t e m s ,  w h ich  c o n ta in s  5G d e f e c t i v e s ,  
w i l l  y i e l d  a  sam p le  o f  200 w i th  m ore th a n  6 d e f e c t i v e s  and 
a  sam p le  o f  200 i te m s  w ith  l e s s  th a n  7 d e f e c t iv e s *  T a b le  V, 
p r e p a r e d  i n  a  m an n er s i m i l a r  to  T a b le  I ,  c o n ta in s  th e  r e ­
q u i r e d  p r o b a b i l i t i e s *
The p r o b a b i l i t i e s  c o n ta in e d  i n  T a b le  V show t h a t  th e  
h y p o th e s iz e d  i n s p e c t i o n  l o t  w ould y i e l d  a sam ple o f  200 i te m s  
w i th  l e s s  th a n  7 d e f e c t i v e s  m ore th a n  99% Of th e  tim e* L ess  
th a n  1 t im e  o u t  o f  1 ,0 0 0  t r i a l s  w ould an  i n s p e c t i o n  l o t  o f  
5 ,0 0 0 ,  w h ich  c o n ta in e d  50 d e f e c t i v e s ,  y i e l d  a sam ple  o f  200 
w i th  a s  many a s  8  d e f e c t iv e s *  Thus t h e  a u d i t o r  co u ld  s t a t e ,  
w i th  t h e  p r o b a b i l i t y  o f  b e in g  c o r r e c t  a b o u t 995 t im e s  o u t 
o f  1 ,0 0 0  t im e s ,  t h a t  th e  p e r c e n t  o f  d e f e c t iv e  i te m s  i n  t h e  
i n s p e c t i o n  l o t  i s  g r e a t e r  th a n  1% o r  t h a t  t h e  num ber o f  
d e f e c t i v e s  i n  th e  l o t  o f  5 ,0 0 0  i s  g r e a t e r  th a n  50*
A s tu d y  o f  th e  p r o b a b i l i t i e s  c o n ta in e d  i n  T a b le s  IV 
and V show t h a t  th e  a u d i t o r  c o u ld  s t a t e ,  w i th  a c o n f id e n c e  
o f  b e in g  c o r r e c t  a b o u t 995 t im e s  o u t o f  1 ,0 0 0  t r i a l s ,  t h a t  
th e  num ber o f  d e f e c t i v e  I te m s  i n  th e  l o t  w as g r e a t e r  th a n  
50 and  f u r t h e r  he  co u ld  s t a t e ,  w i th  a c o n f id e n c e  o f  b e in g  
c o r r e c t  92 tim e s  o u t  o f  100 t r i a l s ,  t h a t  th e  num ber o f  de­
f e c t i v e  i te m s  I n  th e  l o t  I s  n o t g r e a t e r  th a n  375* The con­
f id e n c e  l i m i t s  o r  p r o b a b i l i t y  o f  m aking th e  c o r r e c t  s t a te m e n t ,  
w ould  be v a r i e d  I f  th e  h y p o th e s iz e d  p e r c e n t  o f  d e f e c t iv e n e s s  
w as ch an g ed . The p r o b a b i l i t y  o f  m aking th e  c o r r e c t  s t a t e ­
m e n t, c o n f id e n c e  l i m i t ,  i n c r e a s e s  a s  th e  h y p o th e s iz e d  p e r c e n t
TABLE V
PROBABILITY THAT A SAMPLE OP 200 ITEMS SELECTED PROM AN 
INSPECTION LOT OP 5 ,0 0 0  ITEMS WITH 50 DEFECTIVES WOULD 
CONTAIN THE INDICATED NUMBER OP DEFECTIVES
Number
o f
D e f e c t iv e s
Column 1 
P r o b a b i l i t y  t h a t  5 ,0 0 0  
t i c k e t s  w i th  50 d e f e c ­
t i v e s  c o u ld  p ro d u c e  a 
sam p le  o f  200 w h ich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o f  d e f e c t i v e s .
Column I I  
P r o b a b i l i t y  't h a t  5*000 
t ic k e t©  w i th  50 d e f e c ­
t i v e s  c o u ld  p ro d u c e  a  
sam ple  o f  200 w hich  
c o n ta in e d  th e  i n d i c a t e d  
num ber o r  l e s s  d e f e c t i v e s .
0 .1 3 5 .1 3 5
1 .2 7 1 .406
2 .2 7 1 .677
3 .1 8 0 .8 5 7
4 .0 9 0 .947
5 .0 3 6 .983
6 .0 1 2 .995
7 - .0 0 4 ♦ 999
NOTE: The p r o b a b i l i t i e s  c o n ta in e d  i n  T a b le  V w ere
d e te rm in e d  from  th e  P o is s o n  T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  
w h ich  i s  i n  t h e  ap p e n d ix *  The r e l i a b i l i t i e s  o f  su ch  p r o b a b i l i ­
t i e s  a r e  d i s c u s s e d  i n  C h a p te r  I I I .
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o f  d e f e c t i v e n e s s  d e p a r t s  from  t h e  a c t u a l  d e g re e  o f  d e f e c t i v e ­
n e s s*  The m ethod  o f  i n c r e a s i n g  t h e  c o n f id e n c e  l i m i t s  i s  
d i s c u s s e d  f u r t h e r  i n  C h a p te r  IT .
I f  c o m b in a to r ia l  fo rm u la s  w ere u se d  t o  com pute th e  
p r o b a b i l i t i e s  r e q u i r e d  I n  t h i s  s e c t i o n ,  th e  am ount o f  
m a th e m a tic a l  w ork w ould  be g r e a t*  F o r tu n a t e l y ,  a n  e a s y  t o  
a p p ly  p r o c e d u r e  to  e s t im a te  th e  p r o b a b i l i t i e s  i s  a v a i l a b l e  
t o  t h e  a u d i t o r .  The P o is s o n  d i s t r i b u t i o n  can  be u sed  t o  
s e c u re  r e l i a b l e  p r o b a b i l i t y  e s t i m a t e s *3
I n h e r e n t  Hi sk a  o f  T e s t-C h e  eking:
T e s t - c h e c k in g  I s  n o t  a s  f o o l - p r o o f  a  way o f  ju d g in g  
t h e  q u a l i t y  o f  an  a c c o u n t o r  g ro u p  o f  i te m s  as  i s  100% 
i n s p e c t i o n .  H ow ever, even  100% I n s p e c t io n  m ig h t g iv e  p o o r 
r e s u l t s  due to  in s p e c t i o n  e r r o r s  o au sed  by f a t i g u e  and  
m onotony . I n  ex ch an g e  f o r  t h e  a d v a n ta g e s  o f  I n s p e c t in g  
fe w e r  i te m s  th e  a u d i t o r  m u st g iv e  so m e th in g , h e  m ust i n c u r  
c e r t a i n  r i s k s *  The a u d i t o r  sh o u ld  u n d e rs ta n d  t h a t  th e  
sam ple  i s  n o t  a  m in i a tu r e  r e p l i c a  o f  th e  a c c o u n t o r  g ro u p  
o f  i te m s  b e in g  te s t e d *  O nly  r a r e l y  w ould th e  p e r c e n t  o f  
d e f e c t i v e s  i n  a sam p le  be e q u a l  to  th e  p e r c e n t  o f  d e f e c t i v e s  
i n  an  i n s p e c t i o n  l o t .  T a b le s  I ,  I I ,  I I I ,  IV , and  V can  be
^ In  c e r t a i n  ty p e s  o f  s a m p lin g  c o n d i t i o n s ,  commonly 
e n c o u n te re d  I n  a u d i t i n g  w ork , t h e  p r o b a b i l i t y  e s t im a te s  o f  
th e  P o is s o n  d i s t r i b u t i o n  p a r t i c u l a r l y  a r e  a p p l i c a b l e .
C h a p te r  I I I  c o n ta in s  T a b le s  and  F ig u re s  w h ich  show th e  c lo s e  
a g ree m e n t b e tw een  p r o b a b i l i t i e s  e s t im a te d  by u s in g  th e  
P o is s o n  d i s t r i b u t i o n  and t h e  p r o b a b i l i t i e s  s e c u re d  th ro u g h  
th e  s o l u t i o n  o f  c o m b in a to r ia l  fo rm u la s .  The c h a r a c t e r i s t i c s  
and  a p p l i c a b i l i t y  o f  th e  H o ia so n  d i s t r i b u t i o n  a r e  d is c u s s e d  
and i l l u s t r a t e d .
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u sed  t o  i l l u s t r a t e  t h a t  an  i n s p e c t i o n  l o t  w i l l  o f t e n  y i e l d  
a  sam ple  i n  w h ich  th e  r e l a t i v e  num ber o f  d e f e c t i v e s  d i f f e r s  
fro m  th e  r e l a t i v e  num ber o f  d e f e c t i v e s  I n  th e  i n s p e c t i o n  
lo t*  For ex a m p le , T a b le  I  shows t h a t  an  i n s p e c t i o n  l o t  
w h ich  i s  5$ d e f e c t i v e  w i l l  y i e l d  sa m p les  w h ich  a r e  1}6, 2 $ ,
3 $ , and  so  f o r t h  d e f e c t iv e *  Of c o u r s e ,  i f  th e  I n s p e c t io n  
l o t  i s  t e s t e d  to  e x h a u s t io n  th e n  th e  a v e ra g e  num ber o f  
d e f e c t i v e s  i n  th e  sam p les  w i l l  be e q u a l to  th e  a v e ra g e  
num ber o f  d e f e c t i v e s  i n  th e  e n t i r e  l o t ,  b u t many o f  th e  
sa m p le s  w i l l  c o n ta in  p e r c e n t s  o f  d e f e c t iv e n e s s  w h ich  d i f f e r  
from  th e  p e r c e n ta g e  o f  d e f e c t iv e n e s s  i n  th e  i n s p e c t i o n  lo t*  
T a b le  X show s t h a t  r a r e l y ,  a b o u t  IS  t im e s  i n  100 t r i a l s ,  
w ould a n  i n s p e c t i o n  l o t  o f  1 ,0 0 0  i t e m s ,  w h ich  i s  5$ d e f e c t i v e ,  
y i e l d  a  sam p le  o f  100 i te m s  w h ich  i s  5$ d e f e c t i v e  * T a b le s  
I I ,  I I I ,  IV , and  Y show s i m i l a r  f a c t s  ab o u t o th e r  c o m b in a tio n s  
o f  i n s p e c t i o n  l o t s  and sam ples*
The r i s k s  t h a t  a r e  i n h e r e n t  i n  any  a u d i t i n g  t e s t -  
c h e c k in g  p la n  a r e  o u t l i n e d  below*
1* R is k  o f  s e c u r in g  a n  o p t i m i s t i c  sa m p le * An 
o p t i m i s t i c  sam ple  i s  a sam ple  i n  w h ich  t h e  p e r c e n t  
o f  d e f e c t iv e n e s s  i s  l e s s  th a n  th e  p e r c e n t  o f  d e ­
f e c t i v e n e s s  i n  th e  I n s p e c t io n  l o t  from  w h ich  th e  
sam p le  I s  s e le c te d *  An o p t i m i s t i c  sam ple h a s  th e  
te n d e n c y  to  l e a d  th e  unw ary i n t o  b e l i e v i n g  t h a t  
t h e  i n s p e c t i o n  l o t  i s  l e s s  d e f e c t iv e  th a n  th e  l o t  
a c t u a l l y  i s *  I f  an  a u d i t o r  d id  n ak e  th e  fo re g o in g  
e r r o r  th e n  he w ould  be b a s in g  h i s  c e r t i f i c a t e  o r
o p in io n  on  d a t a  w h ich  a r o  n o t  r e a s o n a b ly  a c c u r a te  
o r  a& equat® , o r  s t a t e d  i n  a n o th e r  w ay, th© a u d i to r  
w ou ld  be i s s u i n g  a c e r t i f i c a t e  w h ich  h e  w ould n o t  
i s s u e  i f  h® w ere  aw are  o f  th e  d e g re e  o f  d e f e c t i v e ­
n e s s  i n  th e  i n s p e c t i o n  lo t*
2* R is k  o f  s e c u r in g  a p e s s i m i s t i c  sa m p le , a 
p e s s i m i s t i c  sam ple  i s  one  w h ich  c o n ta in s  a g r e a t e r  
d e g re e  o f  e r r o r s  th a n  th e  in s p e c t i o n  l o t ,  A p e s s i ­
m i s t i c  sa m p le , i f  u n d is c o v e r e d ,  w ould le a d  th e  
a u d i t o r  (a )  t o  ta k e  im p ro p e r ly  an  e x c e p t io n ,  w h ich , 
i n  t u r n ,  h a s  s e v e r a l  ix r jp l io a t io n a , o r  (b ) t o  p e r fo rm  
u n j u s t i f i e d  f u r t h e r  i n v e s t i g a t i o n *
No sa m p lin g  p l a n  w i l l  e l im in a te  th e  r isk ©  o f  s e c u r in g  
o p t i m i s t i c  and p e s s i m i s t i c  s a m p le s , t h a t  i s ,  no sa m p lin g  
p la n  w i l l  l e a d  t h e  a u d i t o r  t o  th e  c o r r e c t  c o n c lu s io n  ©very 
tim e*  S am pling  p l a n s  w h e th e r  o r  n o t  b a s e d  upon p r o b a b i l i t y  
th e o r y  w i l l  n o t  e l im in a t e  th e  r i s k s  o f  m aking  th e  wrong 
d e c i s i o n .  H ow ever, sa m p lin g  p l a n s  w hich  a re  b a s e d  upon 
p r o b a b i l i t y  th e o r y  can  be in s t r u m e n ta l  i n  e v a lu a t in g  a n d , 
w i t h i n  l i m i t s ,  c a n  be  I n s t r u m e n ta l  i n  c o n t r o l l i n g  t h e  
r i s k s  o u t l i n e d  a b o v e «
I n  th e  l i t e r a t u r e  on I n d u s t r i a l  s t a t i s t i c s  and 
sa m p lin g  p l a n s ,  t h e  r i s k  o f  a n  o p t i m i s t i c  sam ple i s  c a l l e d  
th e  consum er*s o r  p u r c h a s e r * s  r i s k  and I s  d e s ig n a te d  a s  
nB" ( b e ta ) *  The r i s k  o f  a p e s s i m i s t i c  sam ple  i s  c a l l e d  
t h e  p rod u cer* ©  o r  s u p p lie r* ®  r i s k  and i s  d e s ig n a te d  by th© 
sym bol "A" { a lp h a )•
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A d v en ta« aa  a £  H e o o a n lz la g  I n h e r e n t  H iaha o f  T e s t in g
A n y tM a g  s h o r t  o f  one h u n d re d  p e r c e n t  I n s p e c t io n  d o e s  
n o t  g iv e  th© a u d i t o r  a b s o lu te  a s s u r a n c e  t h a t  th e  i te m s  com­
p o s in g  th e  l o t  a r e  c o n y p le te ly  c o r r e c t  and r e l i a b l e *  T e s t in g  
999 i te m s  o f  an  i n s p e c t i o n  l o t  o f  1 ,0 0 0  i te m s  s t i l l  le a v e s  
d o u b t a s  to  th e  l a s t  i te m  n o t  t e s te d *  A r e c o g n i t i o n  o f  
th e  f a c t  t h a t  r i s k s  a r e  In v o lv e d  i n  any  sa m p lin g  p l a n ,  no 
m a t t e r  how e x h a u s t iv e ,  w i l l  p r e p a r e  th© a u d i t o r  f o r  t h e  n e x t  
s t e p s ,  t h a t  I s  e v a lu a t in g  t h e  r i s k s  in v o lv e d  i n  s a m p lin g  and 
t r y i n g  t o  c o n t r o l ,  e v a lu a t e ,  o r  a t  l e a s t  t o  know th e  e x te n t  
o f  th e  r i s k s  t h a t  he  i s  assum ing*
P r o b a b i l i t y  th e o r y  h a s  been  u s e f u l  t o  i n d u s t r i a l  
i n s p e c t o r s  i n  e v a lu a t in g  and c o n t r o l l i n g  th e  r i s k s  I n h e r e n t  
i n  s a m p lin g  p l a n s .  The u se  o f  p r o b a b i l i t y  th e o r y  w i l l  n o t  
r e l i e v e  th e  i n d u s t r i a l  i n s p e c t o r  o r  th e  a u d i t o r  o f  th e  
r e s p o n s i b i l i t y  o f  m aking  d e c i s io n s  c o n c e rn in g  t h e  sa m p lin g  
p ro c e d u re  and th e  sam p le  i n t e r p r e t a t i o n #  The sam ple  and  
i t s  I n t e r p r e t a t i o n ,  h o w ev e r, w i l l  s e rv e  a s  g u id e s  upon 
w h ich  t o  make an  o b j e c t i v e  an d  r ig o r o u s  d e c i s io n  i f  p ro b ­
a b i l i t y  th e o r y  i s  u t i l i z e d #
The p u rp o s e  o f  t e s t i n g  I s  n o t  t o  e s t im a te  th e  d e g re e  
o f  d e f e c t iv e n e s s  o f  th e  i n s p e c t i o n  l o t  b u t i s  to  d e te rm in e  
a  c o u rs e  o f  a c t i o n .  The a u d i t o r  I s  n o t t r y i n g  to  d e te rm in e  
w h e th e r  t h e  i n s p e c t i o n  l o t  i s  2 ^ , o r  k>f> d e f e c t iv e *  He 
I s  t r y i n g  to  fo rm  an  o p in io n  a s  t o  th© r e a s o n a b le n e s s  o f  
t h e  l o t ,  w h e th e r  th e  d e g re e  o f  d e f e c t iv e n e s s  I s  more th a n  
2 $ , l e s s  th a n  2 $ , m ore th a n  3 $ , l e s s  th a n  3$, and so f o r t h .
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P r o b a b i l i t y  th e o r y  can b e  u tilis& e d  t o  e s t a b l i s h ,  w i th in  
s p e c i f i e d  l i m i t s ,  w h e th e r  an  i n s p e c t i o n  l o t  o r  a c c o u n t  i s  
l i k e l y  t o  b e  1 $  o r  m ore d e f e c t i v e ,  5$ o r  m ore d e f e c t i v e ,
1 0 ^  o r  m ore d e f e c t i v e ,  o r  a n y  p e r c e n t  s e l e c t e d  by th e  
a u d i t o r .  A sa m p lin g  p l a n  c a n  be d e v is e d  t h a t  w i l l  g iv e  a 
s p e c i f i e d  d e g r e e  o f  a s s u r a n c e  t h a t  th e  a u d i t o r  w i l l  make 
th e  c o r r e c t  d e c i s io n  c o n c e rn in g  th e  d e g re e  o f  d e f e c t iv e n e s s  
o f  t h e  i n s p e c t i o n  l o t .  T hrough th e  u se  o f  p r o b a b i l i t y  th e o r y ,  
r u l e s  f o r  a c t i o n  can b e  e s t a b l i s h e d  w h ich  i n  th e  lo n g - ru n  
se ld o m  w i l l  l e a d  th e  a u d i t o r  to  i n c o r r e c t  c o n c lu s io n s *  Ho 
sa m p lin g  p la n  w i l l  g iv e  th e  a u d i t o r  a s s u r a n c e  t h a t  he w i l l  
a r r i v e  a t  th e  c o r r e c t  c o n c lu s io n s  c o n c e rn in g  in s p e c t i o n  
l o t s  a l l  o f  th e  tim e  b u t  th e  p r o b a b i l i t y  o r  d a n g e r  o f  b e in g  
m is le a d  by a p e s s i m i s t i c  o r  an  o p t i m i s t i c  sam ple  c a n  be 
com puted  an d  s t a t e d  th r o u g h  th e  u se  o f  p r o b a b i l i t y  th e o r y .
The e v a lu a t io n  o f  th e  r i s k s  i n h e r e n t  i n  any  sa m p lin g  
p l a n  c a n  b e  h e l p f u l  i n  s e v e r a l  w ays.
1 .  I n c r e a s e  o b j e c t i v i t y  o f  a t e s t i n g  r e s u l t  
e v a l u a t i o n . I f  t h e  a u d i t o r  h a s  a c l e a r  and p r e c i s e  
e v a lu a t io n  o f  th e  r i s k s  I n v o lv e d  I n  c e r t a i n  d e c i s io n s  
w h ich  a r e  b ased  upon t e s t - c h e c k in g  he  i s  l e s s  l i k e l y  
t o  l e t  o u t s i d e  I n f lu e n c e s  sw ay h i s  ju d g m e n t. A 
v ag u e  u n d e r s ta n d in g  t h a t  r i s k s  do a t t a c h  to  a l l  
s a m p lin g  p l a n s ,  n o t  c o u p le d  w ith  an e v a lu a t io n  o f  
t h e  r i s k s ,  oan  e a s i l y  le a d  th e  a u d i t o r  I n to  p e r m i t ­
t i n g  o u t s i d e  and o t h e r  u n r e la t e d  f a c t o r s  u n d u ly  to  
a f f e c t  and t o  w eig h  h i s  d e c i s io n s .  P r o b a b i l i t y
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t h e o r y  a p p l ic a t io n ®  g iv e  th© a u d i t o r  a r ig o r o u s  
o b j e c t i v e  b a s i s  f o r  th e  e v a lu a t io n  o f  a  sa m p le . The 
u se  o f  p r o b a b i l i t y  th e o r y  w i l l  p e r m i t  th e  a u d i t o r  to  
s u b s t i t u t e  a r i g o r o u s  o b j e c t i v e  © v a lu a tio n  o f  a 
sam p le  f o r  th e  s u b j e c t i v e  e v a lu a t io n  w h ich  i s  d i s ­
c u s s e d  i n  C h a p te r  X*
P e a c e  o f  m ind  off th e  a u d i t o r . Many a c c o u n t­
a n t s  r e c o g n iz e  and w o rry  a b o u t th e  r i s k s  in v o lv e d  
i n  t e s t - c h a c k i a g .  They r e f e r  t o  t h e s e  r i s k s  a s  
" g h o s t s ” . I f  th© sam ple  r e s u l t s  w ere  a n a ly z e d  
th ro u g h  t h e  u se  o f  p r o b a b i l i t y  th e o r y  th e  d e g re e  
o f  r i s k s  c o u ld  b e  d e te rm in e d . I f  th e  a u d i t o r  de­
c id e d  t h a t  t h e  r i s k s  w ere  to o  g r e a t  th e n  he c o u ld  
e i t h e r  s e e k  m ore in f o rm a t io n  o r  he  c o u ld  t a k e  an  
e x c e p t io n  i n  h i s  r e p o r t*  P r o b a b i l i t y  th e o r y  w i l l  
p e r m i t  th e  a u d i t o r  to  d e v e lo p  c l e a r - c u t  p la n s  upon 
w h ich  t o  b a s e  d e c i s i v e  a c t i o n  and w i l l  p e r m it  th e  
a u d i t o r  to  Judge th e  r i s k s  w h ich  he  i s  u n d e r ta k in g .
Qood p u b l i c  r e l a t i o n s . The m easurem en t o r  
e v a lu a t io n  o f  th e  r i s k s  o f  sa m p lin g  p ro c e d u r e s  co u ld  
be u s e f u l  i n  d i s c u s s i n g  f u r t h e r  n eed ed  a u d i t  p ro ­
c e d u re s  w ith  t h e  c l i e n t  o r  em ployer#  I t  i s  d i f f i c u l t  
f o r  th e  a u d i t o r  t o  r e q u e s t  c o n f i r m a t io n  o f  e x te n d e d  
p r o c e d u r e s  i n  i n v e s t i g a t i o n s  b ased  upon a sam ple 
when th e  a u d i t o r  a n a ly z e d  th e  r e s u l t s  th ro u g h  su b ­
j e c t i v e  r e a s o n in g .  Som etim es he h a s  a d i f f i c u l t  
t im e  p r e s e n t in g  r e a s o n s  f o r  t h e  e x te n d e d  p r o c e d u r e s .
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S om etim es th e  a u d i t o r ' s  s u s p i c io n  i s  a ro u se d  b e c a u se  
o f  some sam p le  r e s u l t ,  b u t  s u s p i c io n  i s  h a r d ly  f i r m  
enough  g ro u n d  to  s u p p o r t  a r e q u e s t  f o r  e x te n d e d  
p ro c e d u re s *  S u s p ic io n  i s  n o t  g ro u n d  to  s u p p o r t  an  
I n t e l l i g e n t  d i s c u s s io n  w i th  th e  c l i e n t  o r  em p lo y er 
a s  to  w h e th e r  f u r t h e r  c o s t s  s h o u ld  be in c u r r e d  i n  
o r d e r  to  s e c u re  m ore in f o r m a t io n  a b o u t th e  in s p e c t i o n  
l o t*  P r o b a b i l i t y  th e o r y  s h o u ld  p e r m i t  th e  a u d i t o r  
t o  make a  c l e a r - o u t  and  c o n c is e  s ta te m e n t  a s  to  th e  
p ro b a b le  p e r c e n ta g e  o f  d e f e c t i v e n e s s  p r e s e n t  i n  an  
in s p e c t io n * ^
I n c r e a s e  u n i f o r m i ty . I f  th e  b a s e s  f o r  d e c i s io n s  
a b o u t  a c c o u n t in g  r e c o r d s ,  d o c u m e n ts , and  s ta te m e n ts  
w ere  i n c r e a s e d  i n  o b j e c t i v i t y ,  th e n  th e  c e r t i f i c a t e s  
o f  a u d i t o r s  w ould t e n d  t o  g r e a t e r  u n ifo rm ity *  O ut­
s i d e  f a c t o r s  would p l a y  a l e s s  im p o r ta n t  p a r t  i n  
I n f l u e n c i n g  t h e i r  d e c is io n s *
A t t r i b u t e  o r  V a r ia b le  B a s is  o f  S am pling
S am p lin g  may be c o n d u c te d  on  an a t t r i b u t e  b a s i s ,  w hich  
w i l l  d e te rm in e  w h e th e r  i te m s  com posing  sam p les m eet s p e c i f i ­
c a t i o n s ,  o r  on  a  v a r i a b l e  b a s i s ,  w h ich  w i l l  m easu re  t h e  amount 
o f  v a r i a t i o n  o r  d e p a r tu r e  fro m  s ta n d a rd s *  D e te rm in a t io n  o f  
w h e th e r  an  i n v o ic e  i s  e x te n d e d  c o r r e c t l y  o r  i n c o r r e c t l y  i s
4 xhe e v a lu a t io n  o f  a n  i n d e f i n i t e  sam ple  r e s u l t  p r e ­
s e n te d  i n  t h i s  C h a p te r  I l l u s t r a t e s  th® m ethod o f  u s in g  
p r o b a b i l i t y  th e o ry  to  e s t im a te  th e  p ro b a b le  p e r c e n ta g e s  o f  
d e f e c t iv e n e s s  I n  an I n s p e c t io n  l o t .
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a n  exam ple o f  s a m p lin g  by a t t r i b u t e s .  S am p lin g  on a v a r i a b l e  
b a s i s  may b e  i l l u s t r a t e d  by m e a su r in g  th e  am ount o f  th e  e r r o r  
o r  e r r o r s  i n  th e  e x t e n s io n s .
The o p p o r t u n i t i e s  f o r  e r ro r®  i n  a c c o u n t in g  w ork a r e  
a lm o s t i n f i n i t e  and i t  i s  d o u b t f u l  t h a t  a r e l a t i o n s h i p  
e x i s t s  b e tw e e n  t h e  am ount o f  a n  e r r o r  and  t h e  c a u s e  o f  an  
e r r o r .  The m is p la c in g  o f  a d e c im a l p o i n t  can  c a u se  a 
v a r i a t i o n  w h ich  f o r  s t a t i s t i c a l  p u rp o s e s  c a n n o t be  r e l a t e d  
t o  th e  c a u s e  o f  t h e  e r r o r .  I n  t h i s  s tu d y  o n ly  sam p lin g  f o r  
a t t r i b u t e s  w i l l  be c o n s id e r e d .  The p r e c e d in g  s ta te m e n t  i s  
n o t  in te n d e d  to  co n v e y  t h e  id e a  t h a t  v a r io u s  type®  o f  e r r o r s  
a r e  to  be g iv e n  t h e  same w e ig h t and  c o n s i d e r a t i o n .  The 
e s s e n t i a l  c o n d i t io n  i n  e a ch  e x a m in a tio n  i s  t h a t  th e  a u d i t o r  
b e  s a t i s f i e d  a s  to  th e  r e a s o n a b le n e s s  o f  th e  a c c u ra c y  and 
ad eq u acy  o f  th e  a c c o u n to n g . The u se  o f  s t a t i s t i c a l  m ethods 
d o e s  n o t  r e l i e v e  th e  a u d i t o r  from  th e  r e s p o n s i b i l i t y  o f  
Ju d g m en t. D i f f e r e n t  type®  o f  e r r o r s  s p r in g  from  v a r io u s  
c a u s e s ,  and  t h e r e f o r e ,  d i f f e r e n t  ty p e s  o f  e r ro r®  h av e  v a ry ­
in g  s i g n i f i c a n c e .  A s u g g e s te d  c l a s s i f i c a t i o n  o f  e r r o r s  1® 
d is c u s s e d  i n  C h a p te r  IV , O f te n  th e  a u d i t o r  d o e s  n o t  sam p le  
i te m s  o f  l a r g e  am o u n ts , th e  c o s t  o f  m aking th e  w rong  d e c i s io n  
on su c h  i te m s  f a r  o u tw e ig h s  t h e  c o s t  o f  t h e  a d d i t i o n a l  w ork  
in v o lv e d  i n  co m p le te  e x a m in a tio n  a s  opposed  to  t e s t - c h e e k i n g .  
Or s t a t e d  a n o th e r  w ay, o f t e n  t e s t - c h e c k i n g  i s  abandoned  when 
l a r g e  i te m s  a r e  l n t e r d l s p e r s e d  w i th  s m a l le r  i t e m s .  The 
s a v in g  s e c u re d  th ro u g h  th e  u se  o f  t e s t - c h e c k i n g  d o es  n o t  
co m p en sa te  f o r  t h e  c o s t  o r  d a n g e r  In v o lv e d  i n  an  i n c o r r e c t
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d e c i s i o n  c o n c e rn in g  th© l a r g e r  ite m s*  A c lo s e  a g ree m en t 
b e tw e en  tb e  v a l u a t i o n s  and m e asu rem e n ts  o f  th e  i te m s  u n d er 
I n v e s t i g a t i o n  c o n t r i b u t e s  to  t h e  v a l i d i t y  o f  a p p ly in g  t h e  
la w s  o r  p r o b a b i l i t y  th e o r y  t o  a sam ple  a n a ly s i s *  As th e  
i te m s  com posing  t h e  l o t  i n c r e a s e  I n  u n i f o r m i ty  th e  more 
v a l i d  becom es th e  a p p l i c a t i o n  o f  p r o b a b i l i t y  th e o ry *
The s o l e  p u rp o s e  o f  th e  s a m p lin g  p ro c e d u re  I s  t o  
d e c id e  upon a  c o u r s e  o f  a c t io n *  I f  p r o b a b i l i t y  th e o r y  i s  
t o  be  u s e d ,  t h i s  d e c i s i o n  m u s t be p re c e d e d  by  t h e  a c c e p ta n c e  
o r  r e j e c t i o n  o f  an  h y p o th e s is *
R e je c t io n  and A c c ep ta n c e
I n  t e s t - c h e c k i n g  p r o c e d u r e s ,  p r o b a b i l i t i e s  can be 
u se d  t o  e n a b le  an  a u d i t o r  to  a r r i v e  a t  a n  o p in io n ,  b a se d  
upon o b j e c t i v e  e v a l u a t i o n ,  a s  to  th e  r e a s o n a b le n e s s  o r  
ad e q u ac y  o f  th e  f i n a n c i a l  s ta te m e n ts  and t h e i r  u n d e r ly in g  
and  s u p p o r t in g  docum ents*  The a u d i t o r ,  i n  th e  a b se n c e  o f  
in f o r m a t io n  c o n c e rn in g  th e  p e r c e n t  o f  d e f e c t iv e n e s s  I n  a n  
i n s p e c t i o n  l o t  m ust w ork  f ro m  an  h y p o th e s is *  As d is c u s s e d  
p r e v io u s l y  i n  t h i s  c h a p t e r ,  th© a u d i t o r  ca n n o t assum e p r o p e r ly  
t h a t  t h e  p e r c e n t  o f  d e f e c t i v e n e s s  I n  th e  sam p le  i s  e q u a l 
t o  th e  p e r c e n t  o f  d e f e c t iv e n e s s  i n  th© i n s p e c t i o n  lo t*
I t  sh o u ld  be em p h asized  a g a in  t h a t  th© p u rp o se  o f  
t e s t - c h e c k i n g  i s  to  d e c id e  upon a c o u rs e  o f  a c t i o n  and n o t 
to  e s t im a te  th e  e x a c t  q u a l i t y  o f  th e  in s p e c t io n  lo t*  The 
sam p le  c o n ta in s  e v id e n c e  u s e f u l  f o r  th e  r e j e c t i o n  o r  a c c e p t ­
an c e  o f  an  h y p o th e s i s  w h ich , I n  t u r n ,  i s  u s e f u l  a s  a b a s i s
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f o r  an  o p in io n  c o n c e rn in g  f u t u r e  a c t i o n  o f  th e  a u d i to r*
A f t e r  t h e  h y p o th e s i s  h a s  b een  e s t a b l i s h e d  o r  d e te rm in e d , th e  
a u d i t o r  s e e k s  e v id e n c e  w h ich  w i l l  e i t h e r  s u p p o r t  th e  h y p o th ­
e s i s  o r  w h ich  w i l l  o a s t  d o u b t upon th e  h y p o th e s is *  I f  th e  
e v id e n c e  s e c u re d  th ro u g h  th e  sa m p lin g  p r o c e s s  i n d i c a t e s  
t h a t  i t  i s  im p ro b a b le  t h a t  th e  h y p o th e s iz e d  i n s p e c t i o n  l o t  
c o u ld  h av e  p ro d u c e d  th e  s a m p le » th e n  th© h y p o th e s i s  i s  
r e j e c t e d *  (The d e g re e  o f  p r o b a b i l i t y  i s  a m a t te r  o f  c h o ic e  
and d e c i s io n ) *  The n e x t  s t e p  a f t e r  r e j e c t i o n  o f  an  h y p o th ­
e s i s  i s  a m a t t e r  o f  d e c i s i o n .  Th© a u d i to r  may r e f u s e  to  
I s s u e  a  c e r t i f i c a t e ,  o r ,  d e p e n d in g  upon th© m a t e r i a l i t y  and 
ty p e  o f  a c c o u n t o r  g ro u p  o f  docum ents u n d e r i n v e s t i g a t i o n ,  
h e  may i s s u e  a q u a l i f i e d  c e r t i f i c a t e *  The i n t e r n a l  a u d i t o r  
may i s s u e  a n  u n fa v o ra b le  r e p o r t  o r  h e  may i n s t i g a t e  a c t i o n  
t o  r a i s e  t h e  q u a l i t y  o f  th e  a c c o u n tin g  w ork  b e f o r e  th e  
p r e p a r a t i o n  o f  t h e  f i n a n c i a l  s ta te m e n ts *
A f t e r  th e  r e j e c t i o n  o f  an  h y p o th e s i s ,  an  a u d i t o r  m ig h t 
d e c id e  t o  s e e k  f u r t h e r  e v id en ce *  T here  i s ,  o f  c o u r s e ,  th e  
p o s s i b i l i t y  t h a t  a n y  sam p le  c o u ld  l e a d  t o  a n  i n c o r r e c t  
d e c is io n *  When f u r t h e r  sa m p lin g  i s  r e s o r t e d  t o  th e  a u d i t o r  
may t r e a t  t h e  I n s p e c t i o n  l o t  a s  a new one s e l e c t i n g  a l a r g e r  
sam ple  and t e s t i n g  t h i s  sa m p le . Or he  may com bine th e  two 
sa m p le s  and t r e a t  them  a s  th o u g h  th e y  w ere o n ly  one random  
sam ple composed o f  tw o p a r t s *  S'rom a m a th e m a tic a l  v ie w p o in t  
t h e  p r o b a b i l i t y  o f  s e c u r in g  th e  tw o  d i f f e r e n t  sam p les  sh o u ld  
be co m p u ted , b u t  c o n s id e r in g  th e  two sam p les  a s  com ponents 
o f  th e  same sam ple  w i l l  sav e  much w ork and w i l l  s e rv e  a
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p r a c t i c a l  p u rp o se*
An accep tan e©  o f  an  h y p o th e s i s  r e s u l t s  from  a sam ple 
w h ich  c o n t a in s  in f o r m a t io n  w h ich  s u p p o r t s  t h e  h y p o th e s is *
I f  th e  a u d i t o r  c o n s id e r s  th e  e v id e n c e  a s  i n d i c a t i v e  t h a t  
th e  f i n a n c i a l  s t a t e m e n t s  and u n d e r ly in g  docum en ts a r e  
r e a s o n a b ly  a c c u r a t e  and  a d e q u a te !  he  a c c e p ts  th e  h y p o th e s is ,  
(The te rm  a c c e p ta n c e  m eans t h a t  th e  h y p o th e s is  h a s  been  
s u p p o r te d  by  th© e v id e n c e  c o n ta in e d  i n  th e  sa m p le * ) The 
p ro c e d u re  f o r  a c c e p t in g  an  h y p o th e s i s  i s  d i s c u s s e d  i n  th e  
f i r s t  s e c t i o n  o f  t h i s  c h a p te r*
O p e ra t in g  Q h a r a c t e r i s t l o  C urve
The o p e r a t i n g  c h a r a c t e r i s t i c  c u rv e  i s  a g r a p h ic a l  
p i c t u r e  o f  th e  p e r f o m a n c e  o f  a p a r t i c u l a r  s a m p lin g  p la n  
i n  r e j e c t i n g  l o t s  and  a c c e p t in g  l o t s  w ith  d i f f e r e n t  p e r ­
c e n ta g e s  o f  d e f e c t i v e s ,  iSvery sa m p lin g  p la n  h a s  an  o p e r a t in g  
c h a r e c t e r i s t i c  c u r v e ;  t h a t  i s ,  e v e ry  p la n  v a r i e s  i n  I t s  
a b i l i t y  to  r e j e c t  o r  a c c e p t .  The o p e r a t in g  c h a r a c t e r i s t i c  
c u rv e s  can b e  u s e f u l  i n  ju d g in g  th e  a b i l i t y  o f  any sa m p lin g  
p la n  to  s e r v e  th e  a u d i t o r s  d e s ig n a te d  p u rp o s e  b e c a u se  th© 
c u rv e s  show th e  a b i l i t y  o f  0 p a r t i c u l a r  p la n  to  r e j e c t  and 
a c c e p t  l o t s  w i th  v a r y in g  d e g re e s  o f  d e f e c t iv e n e s s .  The 
c u rv e s  g iv e  a c o n c is e  p i c t u r e  o f  th© p e rfo rm a n c e  o f  a p a r ­
t i c u l a r  sa m p lin g  p la n  i n  d i s t i n g u i s h i n g  b etw een  i n s p e c t i o n  
l o t s  o f  v a ry in g  d e g re e s  o f  d e f e c t iv e n e s s *  Th© m ethod o f  
p r e p a r in g  an  o p e r a t in g  c h a r a c t e r i s t i c  cu rv e  i s  g iv e n  i n  th© 
n e x t  s e c t io n *
A f t e r  th e  a u d i t o r  ha® d e c id e d  to  t e s t  an  a c c o u n t  o r  
g ro u p  o f  i t e m s ,  van in s p e c t i o n  l o t ,  and a l s o  h a s  s e l e c t e d  
t h e  siase o f  th e  sa m p le , he  m ust d e o ld e  upon th e  num ber o f  
d e f e c t i v e  i te m s  o r  d e f e c t s  w h ich  w i l l  c a u se  him  e i t h e r  to  
r e j e c t  th e  i te m s  a s  n o t  b e in g  r e a s o n a b ly  c o r r e c t  and  a d e q u a te  
o r  w h ich  w i l l  p e m i t  him  to  a c c e p t  th e  i te m s  a e  r e a s o n a b ly  
c o r r e c t  an d  r e l i a b l e ,
F o r  p u rp o s e s  o f  i l l u s t r a t i o n ,  i t  I s  assum ed t h a t  an  
a u d i t o r  h a s  d e c id e d  t o  t e s t  th e  c l a s s i f i c a t i o n  o f  v o u ch e rs*
He i s  t e s t i n g ,  o n ly  one q u a l i t y  e h a r a o t e r i s i t c ,  t o  d e te rm in e  
w h e th e r  th e  v o u c h e rs  h av e  b een  c h a rg e d  to  th e  p r o p e r  a c c o u n ts  
The num ber o f  v o u c h e rs  i s  2 ,0 0 0 ,  and  he h a s  d e c id e d  t o  s e l e c t  
a  s a n ^ le  o f  100 i n  a random  manner* I f  th e  sam p le  in c lu d e s  
m ore th a n  5 v o u c h e rs  i n c o r r e c t l y  c h a rg e d , e i t h e r  h@ x v ill  
t a k e  an  e x c e p t io n  i n  h i s  c e r t i f i c a t e  (o r  i n  th e  c a s e  o f  th e  
i n t e r n a l  a u d i t o r ,  h e  w i l l  i s s u e  an  u n fa v o ra b le  r e p o r t )  o r  he  
w i l l  r e q u i r e  f u r t h e r  v e r i f i c a t i o n  b e f o r e  th e  I s s u a n c e  o f  
e i t h e r  a c e r t i f i c a t e  o r  s t a te m e n ts .  The p la n  i s  to  s e l e c t  
a  sam p le  o f  100 and  r e j e c t  i f  th e  num ber o f  i n c o r r e c t l y  
c h a rg e d  v o u c h e rs  ( d e f e c t i v e s )  I s  m ore th a n  5« ^ n  o p e r a t in g  
c h a r a c t e r i s t i c  c u rv e  f o r  t h i s  p la n  can  be p re p a re d  and th e  
c u rv e  w i l l  g iv e  a g r a p h i c a l  p i c t u r e  o f  th e  p l a n 's  a b i l i t y  
to  d i s t i n g u i s h  b e tw e en  l o t s  o f  v a ry in g  d e g re e s  o f  d e f e c t i v e ­
n e s s .
M ethod o f  P r e p a r in g  O p e ra t in g  C h a r a c t e r i s t i c  C urves 
Th© f o l lo w in g  sy m b o ls , commonly u sed  by  w r i t e r s  i n
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q u a l i t y  c o n t r o l  and  a c c e p ta n c e  sa m p lin g  l i t e r a t u r e ,  a r e  u sed  
i n  t h i s  w ork* A fo rm a l p l a n  f o r  sa m p lin g  by a t t r i b u t e s  f o r  
a c c e p ta n c e  p u rp o s e s  r e q u i r e s  th e  s p e c i f i c a t i o n  o f  t h r e e
n u m b e rs .5
1 .  I n s p e c t i o n  l o t  s i z e  fro m  w h ich  th e  sam p le  i s  t o  
be chosen*  "N” .
2* Sam ple s iz e *  V ,
3* A c c e p ta n c e  num ber i s  d e s ig n a te d  a s  tto " .  T h is  
a c c e p ta n c e  num ber i s  th e  maximum num ber o f  a l lo w a b le  d e f e c ­
t i v e s  o r  d e f e c t s  i n  a s a m p le . A ” o w num ber o r  l e s s  o f  
d e f e c t i v e s  w i l l  c a u s e  a c c e p ta n c e ,  h en c e  i s s u i n g  th e  c e r t i f i ­
c a t e .  More th a n  " o w num ber o f  d e f e c t i v e s  w i l l  c a u se  an  
e x c e p t io n  to  b e  ta k e n  o r  f u r t h e r  i n v e s t i g a t i o n  w i l l  b e  u n d e r­
ta k e n  an d  th e  p e r c e n t  o f  d e f e c t i v e s  re d u c e d  th ro u g h  c o r r e c t i o n  
and e l i m i n a t i o n .
I n  th e  p r e p a r a t i o n  o f  o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s ,  
v a r io u s  p r o b a b i l i t y  p o i n t s  a r e  c o n fu te d  an d  th e  r e s t  o f  th e  
p r o b a b i l i t y  p o i n t s  a r e  sm oothed  i n  by th© u se  o f  a i^ e n c h  
c u r v e .  As many p o i n t s  a s  d e s i r e d  can  be com puted . The 
o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s ,  t h e r e f o r e ,  can  be  re a d  
o n ly  a s  e s t im a te s  o f  th e  p r o b a b i l i t i e s ,  b e c a u se  th e  r e a d e r  
i s  n o t  aw are  o f  th e  p o i n t s  w h ich  h av e  been  com puted .
An o p e r a t in g  c h a r a c t e r i s t i c  c u rv e  f o r  th e  sa m p lin g  
p la n  s u g g e s te d  i n  th e  p r e c e d in g  s e c t i o n  i s  g iv e n  i n  th e  
f o l lo w in g  exam ple .
5A cheson J . P u n can , d u a l i t y  C o n tro l  and I n d u s t r i a l  
S t a t i s t i c s  (C h ic ag o : R ic h a rd  D. I r w i n , I n c . ,  1 9 5 2 ) , p .  342 .
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X* "H” -  L o t s i z e  i s  2 ,0 0 0  item s*
2* *nw ~ Sam ple s i z e  i s  100 item s*
3 . How -  A cc ep ta n ce  num ber i s  5 d e f e c t iv e s *
A sam p le  o f  100 i te m s  w ith  5 o r  l e s s  d e f e c t i v e s  co u ld  
be  s e c u r e d  fro m  l o t s  o f  2 ,0 0 0  i te m s  w ith  v a r io u s  d e g re e s  o f  
d e f e c t iv e n e s s *  The p r o b a b i l i t i e s  o f  s e c u r in g  t h e  sam p le  o f  
100 w i th  5 o r  l e s s  d e f e c t i v e s  from  l o t s  2%, 4%, 6%, 8%, and 
10% d e f e c t i v e  a r e  d e te rm in e d * ^  S in c e  th e  a r e a s  b e tw een  th e s e  
s e l e c t e d  p o i n t s  a r e  sm oothed  i n ,  th e y  a r e  a p p ro x im a te  o n ly .  
The f o l lo w in g  I n d i c a t e s  th e  c o m p u ta tio n s  n e c e s s a r y  t o  s e c u re  
th e  n ee d ed  p r o b a b i l i t i e s *
I f  th e  l o t  i s  2% d e f e c t i v e ,  i t  i s  n e c e s s a r y  to  d e t e r ­
m ine th e  f o l lo w in g  p r o b a b i l i t i e s *
P r o b a b i l i t y  o f  a  sam p le  o f  100 c o n ta in in g  0 d e f e c t i v e s .
w it it tt w it ti **
i t  «  tt  *t «  «  tt  2  M
It ft  tv tt It T1 ft 2  W
t t  f i t t t t t f r t  t t  ^  t t
i t t t  f t  t t  t t  t t  t r  c  f t
The same s ix  p r o b a b i l i t i e s ,  p r o b a b i l i t y  o f  th e  s a r p l e  o f  
100 c o n t a in i n g ,  0 d e f e c t i v e s ,  1 d e f e c t i v e ,  2 d e f e c t i v e s ,
3 d e f e c t i v e s ,  4 d e f e c t i v e s ,  and  5 d e f e c t i v e s ,  would th e n  
b e  com puted f o r  th e  h y p o th e s iz e d  in s p e c t i o n  l o t s  o f  4%, 6%, 
8%, and  10% d e f e c t i v e .  A f t e r  d e te rm in in g  th e  p r o b a b i l i t i e s  
o f  s e c u r in g  0 , 1 , 2 ,  3 , 4 , and 5 d e f e c t i v e s  i n  th© sam ple
^The p r o b a b i l i t i e s  u sed  i n  t h i s  I l l u s t r a t i o n  w ere 
d e te rm in e d  from  th e  ^ o is s o n  d i s t r i b u t i o n .  The r e a s o n a b le n e s s  
o f  t h i s  p ro c e d u re  i s  d is c u s s e d  and i l l u s t r a t e d  i n  C h a p te r  I I I .  
The p r o b a b i l i t i e s  I n  t h i s  exam ple w i l l  d i f f e r  l e s s  th a n  2% 
fro m  t h e  p r o b a b i l i t i e s  d e te rm in e d  from  so lu tio n ®  o f  com bina­
t o r i a l  c a l c u l a t i o n s *
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o f  100 i te m s  s e l e c t e d  from  v a r io u s  h y p o th e s is e d  i n s p e c t i o n  
l o t s ,  i t  i s  n e c e s s a r y  t o  sum them  and  d e te rm in e  th e  p ro b ­
a b i l i t i e s  o f  g e t t i n g  0 ,  1 o r  l e s s ,  2 o r  l e s s ,  3 o r  l e s s ,
4  o r  l e s s ,  an d  5 o r  l e s s ,  ^ a b le  VI c o n ta in s  th© p r o b a b i l i t y  
p o i n t s  u sed  i n  d e f i n i n g  th e  c h a r a c t e r i s t i c  c u rv e  f o r  th e  
s a m p le , N e q u a ls  2 ,0 0 0 , n  e q u a ls  100 and  c e q u a ls  5 .
I n  m e a s u r in g  th e  e f f i c i e n c y  o f  a  sa m p lin g  p l a n  some 
a t t e n t i o n  s h o u ld  be g iv e n  t o  th e  p e r c e n t  o f  t im e s  i t  w i l l  
r e j e c t  a  d e s i r a b l e  o r  an  a c c e p ta b le  l o t ,  a s  w e l l  a s  c o n s id e r ­
in g  th e  p e r c e n t  o f  t im e s  th e  p l a n  w i l l  a c c e p t  th e  d e s i r a b l e  
l o t s *
H ead in g  th e  c h a r t  o f  th© c h a r a c t e r i s t i c  c u rv e  f o r  
t h i s  s a m p lin g  p l a n ,  F ig u re  1 ,  i t  can  be s e e n  t h a t  i f  th e  l o t  
was a c t u a l l y  3% d e f e c t i v e  t h i s  p la n  w ould a c c e p t  I t  a b o u t 
61$ o f  t h e  tim e  and  w ould  r e j e c t  I t  a p p ro x im a te ly  39$ o f  th e  
t im e .  I f  t h e  l o t  w as t r u l y  10$ d e f e c t i v e  t h i s  p l a n  would 
r e j e c t  i t  a b o u t  93$ o f  th e  tim e and w ou ld  a c c e p t  i t  a b o u t 
7$ o f  t h e  tim e *  I f  th e  a u d i t o r  had  d e s ig n e d  t h i s  p la n  w ith  
th e  h ope t h a t  i t  w ould  w arn  h im  w h e th e r  th e  i n s p e c t i o n  l o t s  
w ere  l e s s  th a n  95$ e f f e c t i v e  th e n  th© p la n  w ould be poor*
L o ts  w i th  a g r e a t e r  p e r c e n t  o f  d e f e c t iv e n e s s  th e n  5$ w ould  
be a c c e p te d  w i th  a la rm in g  f re q u e n c y *  L o ts  6$ d e f e c t i v e  w ould 
be a c c e p te d  a b o u t  45$  o f  th e  tim e  and l o t s  7$ d e f e c t i v e  would 
be a c c e p te d  a b o u t 32$  o f  th e  t im e . H ow ever, I f  th e  a u d i t o r  
w ere  t r y i n g  t o  d e te rm in e  w h e th e r  th e  p e r c e n t  d e f e c t i v e  was 
b e tw een  2$  and 1 0 $ , t h i s  p la n  w ould s e rv e  h i s  p u rp o s e  v e ry  
w e l l .  L o ts  2% d e f e c t i v e  w ould  be a c c e p te d  99$ o f  th e  t l i a e ,
n
TAELS VI
PROBABILITY POINTS USifiD TO DEFINE THE OPERATING CHARACTERISTIC 
CURVE FOR THE SAMPLE PLAN, N s  2 ,0 0 0 , n = 1 0 0 , and 0 = 5*
H y p o th e s iz e d  P e r c e n t  
o f  D e f e c t iv e s  i n  
I n s p e c t io n  L o t
P r o b a b i l i t y  o f  F iv e  
o r  l e s s  D e f e c t iv e s
i n  Sam ples
.0 2 .995
.0 4 .7 8 5
.0 6 *  448
• 08 .1 9 1
.1 0 .0 6 7
NOTE: T hose p r o b a b i l i t i e s  w ere ta k e n  from  th e  F o is s o n
d i s t r i b u t i o n .  The r e a s o n a b le n e s s  o f  u s in g  t h e s e  p r o b a b i l i t i e s  
i s  d i s c u s s e d  and  I l l u s t r a t e d  I n  C h a p te r  I I I *
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t h e y  w ou ld  toe r e j e c t e d  a b o u t 1$ o f  t h e  t im e . L o ts  w h ich  w ere 
10# d e f e c t i v e  w ould  be a c c e p te d  a b o u t 7#  o f  th e  tim e  and 
w ou ld  be r e j e c t e d  a b o u t  93# o f  th e  t im e .  I n  summary, th e  
p l a n  w ould  n o t  s e r v e  to  w arn  th e  a u d i t o r  w h e th e r  th e  l o t s  
w ere  m ore th a n  5# d e f e c t i v e  b u t th e  p la n  w ould s e rv e  to  
w arn  t h e  a u d i t o r  when t h e  l o t s  w ere m ore th a n  10#  d e f e c t i v e .  
P la n s  c o u ld  be p r e p a r e d  to  w arn  o f  any  l e v e l  o f  d e f e c t i v e n e s s .
The u se  o f  p r o b a b i l i t y  th e o r y  i n  a n a ly z in g  sam ple  
r e s u l t s  and  th e  u se  o f  p r o b a b i l i t y  th e o r y  i n  d e v e lo p in g  
sa m p lin g  p la n s  r e q u i r e  t h e  c o m p u ta tio n  o f  th e  p r o b a b i l i t y  
o f  p a r t i c u l a r  o c c u r r e n c e s  and h a p p e n in g s . P r o b a b i l i t y  
c o m p u ta tio n s  c a n  be l a b o r io u s  and tim e -c o n su m in g ; how ever 
th e  P o is s o n  d i s t r i b u t i o n  can be  u se d  to  e s t im a te  th e  p ro b ­
a b i l i t i e s  o f  o c c u r r e n c e s  su ch  a s  happen  i n  a u d i t i n g .  C h a p te r  
I I I  c o n ta in s  d i s c u s s i o n s  and i l l u s t r a t i o n s  w hich  em p h asize  
th e  a p p l i c a b i l i t y  o f  t h e  P o is s o n  d i s t r i b u t i o n  to  a u d i t i n g  
s i t u a t i o n s .
CHAPTER XXI
APPLICABILITY OF THE POISSON DISTRIBUTION 
TO AUDITING SITUATIONS
A O oM Parlaoa a £  P o la a o n  A p p ro x im ate  P r o b a b l l U l . a
And C o m b in a to r ia l  P r o b a b i l i t i e s
B e fo re  p r e s e n t i n g  th e  m e th o d s o f  u s in g  th e  P o is s o n  
d i s t r i b u t i o n  t o  a n a ly z e  sam p le  r e s u l t s ,  and b e f o r e  I l l u s ­
t r a t i n g  how t h e  P o is s o n  d i s t r i b u t i o n  oan be u sed  to  d e v e lo p  
sa m p lin g  p l a n s  t o  a c c o m p lish  v a r io u s  a u d i t i n g  o b j e c t i v e s ,  
i t  i s  n e c e s s a r y  t o  d i s c u s s  th e  d e g re e  o f  r e l i a b i l i t y  w h ich  
can  b e  p la c e d  i n  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  
d i s t r i b u t i o n *  As c e r t a i n  sa m p lin g  c o n d i t io n s  a r e  a l t e r e d  
t h e  d e g re e  o f  r e l i a b i l i t y  w h ich  oan be p la c e d  i n  t h e  e s t l -  
m a ted  p r o b a b i l i t i e s  d e r iv e d  fro m  th e  P o is s o n  d i s t r i b u t i o n  
a l s o  change* T h is  C h a p te r  e v a lu a t e s  th e  ty p e s  o f  a u d i t i n g  
t e s t - c h e e k i n g  c o n d i t io n s  i n  w hich  t h e  P o is s o n  p r o b a b i l i t i e s  
p a r t i c u l a r l y  a re  a p p l i c a b l e  and  t h e  s i t u a t i o n s  i n  w h ich  
th e  P o is s o n  p r o b a b i l i t i e s  a r e  l e s s  a p p l i c a b l e  o r  a r e  l e s s  
s u i t a b l e .
T h re e  f a c t o r s  p ro m p ted  th e  s tu d y  o f  th e  P o is s o n  
d i s t r i b u t i o n .
1 .  C a lc u l a t i o n s  in v o lv in g  th e  u se  o f  c o m b in a to r ia l  
fo rm u la s  o r  in v o lv in g  t h e  u se  o f  th e  b in o m ia l  o f t e n  a r e  
b u rd en so m e . A s h o r t  m ethod  o f  s e c u r in g  th e  n e c e s s a r y  p ro b ­
a b i l i t i e s  i s  n e e d e d . The P o is s o n  d i s t r i b u t i o n  s e r v e s  t h i s  
p u rp o s e .  The c o m b in a to r ia l  fo rm u la s  may be u se d  to  d e te rm in e
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a c c u r a t e l y  th©  p r o b a b i l i t i e s  o f  s e c u r in g  c e r t a i n  sa m p le s  when 
c o n s i d e r a t i o n  i s  g iv e n  t o  th© s is©  o f  th e  I n s p e c t io n  l o t  and 
when c o n s i d e r a t i o n  I s  g iv e n  t o  th© d e p l e t i o n  o f  th© in s p e c t i o n  
l o t  th ro u g h  th©  sa m p lin g  p ro c e s s *  Th© c o m b in a to r ia l  c a lc u ­
l a t i o n s  ©an b© u se d  t o  d e te rm in e  a c c u r a t e l y  th© p r o b a b i l i t y  
©f s e c u r in g  a  g iv e n  c o m b in a t io n ,  s a m p le , f ro m  an  in s p e c t i o n  
l e t  o f  a  o ©art a  i n  ©is© c o n t a in i n g  a  s p e c i f i e d  num ber o f  
d e f e c t i v e s .  The c o m b in a to r ia l  f o rm u la s  ta k e  i n t o  c o n s id e r ­
a t i o n  th© c h a n g e s  i n  p r o b a b i l i t i e s  b ro u g h t a b o u t by th e  
s e l e c t i o n  o f  e a c h  sam p le* 1 I n  some s i t u a t i o n s  t h e  b in o m ia l  
c a n  b e  u se d  t o  d e te rm in e  p r o b a b i l i t i e s  w h ich  a g re e  c l o s e l y  
w i th  th e  p r o b a b i l i t i e s  d e r iv e d  fro m  c o m b in a to r ia l  f o r m u la s .2 
The u se  o f  t h e  c o m b in a to r ia l  o r  t h e  b in o m ia l in v o lv e s  
c o n s id e r a b le  m a th e m a tic a l  work*
2* Many r e a d y - p r e p a r e d  sa m p lin g  p la n s  and t a b l e s ,  
w h ich  w ould  e l im in a t e  t h e  n eed  f o r  th e  u s e r  t o  com pute  r e ­
q u ir e d  p r o b a b i l i t i e s ,  h a v e  been  p u b l i s h e d  and  h a v e  p ro v en  
to  be a d a p ta b le  and f l e x i b l e  enough t o  m eet t h e  n e e d s  o f  
num erous b u s in e s s  s i t u a t i o n s *  Th© p u b l is h e d  p l a n s ,  how­
e v e r ,  a r e  b a s e d  upon a f i x e d  p r o b a b i l i t y  l i m i t  o f  r e j e c t i o n ,  
commonly 9G$, and  a f ix e d  p r o b a b i l i t y  l i m i t  o f  a c c e p ta n c e ,  
u s u a l l y  95^* The u se  o f  t h e s e  p la n s  w ould  make i t  d i f f i c u l t
I jS u g a n a L . G ra n t , J i a i l a J j . o a J ,  ^ j a l l t y  C o n £ ro l(N a w  
Toxic: M oG raw -H lll Boole Company, I n c . ,  1 9 4 6 ) , PP* 2 3 2 -2 3 4 .
2Aohason jr. D unoan, d u a l i t y  C o n tro l  and I n d u s t r i a l  
S t a t i s t i c s  ( C h ic a g o : R lo& ardD V  I r w in ,  I n c . , 1 5 5 2 1 , p p . 8 2 -8 ?
S c a n t ,  ££.. o l t . ,  p p .  2 3 5 -2 3 7 .
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f o r  th e  a u d i t o r  t o  a d j u s t  hi®  p r o b a b i l i t i e s  o f  a c c e p ta n c e  
and r e j e c t i o n  a c c o rd in g  t o  h i s  e v a lu a t io n  o f  th e  sy s tem  o f  
i n t e r n a l  c o n t r o l .  A ls o , t h e  us© o f  p u b l i s h e d  sa m p lin g  p la n s  
and  t a b l e s  w ou ld  r e q u i r e  r e l a t i v e l y  r e v o lu t i o n a r y  change 
I n  th e  t e s t - c h e c k i n g  te c h n iq u e s  o f  a u d i t o r s .  The u se  o f  
t h e  P o is s o n  d i s t r i b u t i o n  a n a ly s e s ,  a s  p r e s e n te d  i n  t h i s  w o rk , 
w ould  p e r m i t  th e  ch an g e  t o  be o f  an e v o l u t i o n a r y  n a t u r e ,
The a u d i t o r  c o u ld  p ro c e e d  i n  h i s  t e s t - c h e e k i n g  a s  i s  h i s  
cu s to m ; th e n  h e  c o u ld  c h e c k  t h e  r e a s o n a b le n e s s  o f  h i s  d e ­
c i s i o n s  a c c o r d in g  t o  p r o b a b i l i t y  t h e o r y .  The r e q u i r e d  
p r o b a b i l i t i e s  c o u ld  be r e a d  d i r e c t l y  fro m  th e  JPolsson d i s ­
t r i b u t i o n  t a b l e s  s i m i l a r  t o  th e  t a b l e  i n  th e  a p p e n d ix , A 
s e n i o r  a u d i t o r  u s u a l l y  r e v ie w s  th e  e v id e n c e  b e fo r e  c l o s in g  
a  p a r t i c u l a r  p h a s e  o f  an  i n v e s t i g a t i o n .  The e v id e n c e  ©on* 
c o rn in g  an  i n s p e c t i o n  l o t  c o u ld  b e  t e s t e d  f o r  ad e q u acy  and  
r e a s o n a b le n e s s  th r o u g h  th e  u se  o f  t h e  P o is s o n  d i s t r i b u t i o n .
I t  i s  c u s to m a ry  i n  many l a r g e  f i rm s  f o r  a p a r t n e r  o r  s e n i o r ,  
one who i s  p a r t i c u l a r l y  w e l l  q u a l i f i e d  f o r  t h e  jo b  ( o th e r  
th e n  t h e  p a r t n e r  o r  s e n i o r  who c o n d u c te d  th e  a u d i t )  t o  w r i t e  
t h e  a u d i t  r e p o r t .  T h is  r e p o r t  w r i t i n g  n e c e s s a r i l y  i s  p re c e d e d  
by a re v ie w  and  e v a lu a t io n  o f  th e  a u d i t i n g  w o rk in g  p a p e r s  
and th e  e v id e n c e  c o n ta in e d  i n  t h e  w o rk in g  p a p e r s .  The 
ad eq u acy  and  r e a s o n a b le n e s s  o f  th e  e v id e n c e ,  a s  p r e s e n te d  
by th e  w o rk in g  p a p e r s ,  c o u ld  be a n a ly z e d  and e v a lu a te d  th ro u g h  
t h e  u se  o f  p r o b a b i l i t y  t h e o r y .  I n  t h i s  ty p e  o f  p r o c e d u r e ,  
t h e  t e s t - c h e c k i n g  te c h n iq u e s  o f  th e  a u d i t o r  n eed  n o t  be 
a l t e r e d  o r  i n t e r f e r e d  w i th  I n  any way, b u t t h e  ad eq u acy  and
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r e a s o n a b le n e s s  o f  th© e v id e n c e  s e c u re d  i n  t e a t - c h e c k in g  o o u ld  
b e  a n a ly z e d  q u ic k ly  by t h e  u t i l i z a t i o n  o f  p r o b a b i l i t y  th e o r y  
an d  t h e  P o is s o n  d i s t r i b u t i o n .  I f  th e  a n a l y s i s  sh o u ld  
i n d i c a t e  d e f i c i e n c i e s  i n  p r e s e n t  t e s t - c h e c k i n g  t e c h n iq u e s ,  
t h e  n e x t  s t e p  c o n c e iv a b ly  c o u ld  be th e  a d o p t io n  o f  s a i l i n g  
p l a n s .  S am p lin g  p la n s  w ou ld  I n s u r e  t h a t  s u f f i c i e n t  e v id e n c e  
w ould  b e  s e c u r e d  f o r  an  o p in io n .  P la n s  to  a c c o m p lis h  
p a r t i c u l a r  a u d i t i n g  o b j e c t i v e s  c a n  be d e te rm in e d  q u ic k ly  
and e a s i l y  th r o u g h  t h e  u s e  o f  th e  P o is s o n  C u m u la tiv e  P ro b ­
a b i l i t i e s  C h a r t .  3
3* T a b le s  and  c h a r t s  b a se d  upon a n a ly s e s  o f  th e  
P o is s o n  d i s t r i b u t i o n  h a v e  r e c e iv e d  w ide a c c e p ta n c e  a s . a  s im p le  
and e a s y  t o  u s e  d e v ic e  f o r  a p p ro x im a tin g  p r o b a b i l i t i e s .  The 
P o is s o n  d i s t r i b u t i o n  i s  p a r t i c u l a r l y  a p p l i c a b l e  to  a u d i t i n g .  
The a u d i t o r  u s u a l l y  w orks w i th  i n s p e c t i o n  l o t s  w h ich  a r e  
skew ed t o  th e  e x tre m e , t h a t  i s ,  th e  num ber o f  d e f e c t i v e  
i te m s  i s  v e r y  s m a l l  i n  c o m p a riso n  w ith  th e  t o t a l  num ber o f  
i te m s  ( e l l  p o s s i b l e  d e f e c t i v e s ) ,  com posing  th e  i n s p e c t i o n  
l o t .  A u d i t in g  s i t u a t i o n s  c l o s e l y  ap p ro ac h  th e  c o n d i t io n s  
s u i t a b l e  f o r  th e  a p p l i c a t i o n  o f  th e  P o is s o n  d i s t r i b u t i o n *
"The t h e o r e t i c a l  c o n d i t io n s  f o r  th e  a p p l i c a b i l i t y  
o f  t h e  P o is s o n  d i s t r i b u t i o n  c a l l  f o r  th e  c o u n t o f  th e  
num ber o f  o c c u r r e n c e s  o f  a n  e v e n t t h a t  h a s  an  I n f i n i t e  
num ber o f  o p p o r t u n i t i e s  t o  o c c u r  and a v e ry  s m a ll  
c o n s t a n t  p r o b a b i l i t y  o f  o c c u r re n c e  a t  e a c h  o p p o r t u n i t y . "4
3 c h a p te r  V c o n ta in s  an  e x p la n a t io n  o f  th e  p ro c e d u re s  
f o r  th e  d ev e lo p m en t o f  s a m p lin g  p la n s  th ro u g h  th e  u se  o f  th e  
P o is s o n  d i s t r i b u t i o n .
^ G ra n t ,  o p . c i t . , p .  300 .
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O b v io u s ly , f la w s  c a n  h a  p ic k e d  i n  a p p ly in g  th e  P o is s o n  
d i s t r i b u t i o n  a n a ly s e s  to  a u d i t i n g  s i t u a t i o n s *  The a u d i t o r  
d o e s  n o t  w ork w i th  i n s p e c t i o n  l o t s  w h ich  c o n ta in  an  i n f i n i t e  
num ber o f  i te m s*  But i n f i n i t e ,  f o r  p r a c t i c a l  p u r p o s e s ,  may 
be  i n t e r p r e t e d  a s  m ean in g  " v e ry  l a r g e , "  A lso , t h e  sa m p lin g  
c o u ld  b e  done on a r e p la c e m e n t  b a s i s ,  w h ich  w ould h av e  t h e  
e f f e c t  o f  m ak ing  th e  i n s p e c t i o n  l o t  i n f i n i t e  f o r  sa m p lin g  
p u rp o s e s *  (S a m p lin g  on a re p la c e m e n t b a s i s  i s  n o t  s u g g e s te d  
i n  t h i s  w o rk .)  The p r o b a b i l i t i e s  a r r i v e d  a t  th ro u g h  th e  u se  
o f  t h e  P o is s o n  a n a ly s e s  a r e  u s e f u l  w i th o u t  r e s o r t i n g  t o  th e  
te c h n iq u e  o f  r e p la c e m e n t  *
T a b le s  o f  p r o b a b i l i t i e s  f o r  th e  P o is s o n  d i s t r i b u t i o n  
h a v e  been  p r e p a r e d  by £* G. M o lin a  and  a r e  e n t i t l e d  "P o isso n *  s  
E x p o n e n t ia l  B in o m ia l L i m i t , "5 M o lin a 1s  t a b l e s  g iv e  b o th  
i n d i v i d u a l  and  c u m u la t iv e  p r o b a b i l i t i e s  f o r  v a lu e s  o f  " c ”
("©** e q u a ls  num ber o f  i te m s  i n  a  sam ple  m u l t i p l i e d  by p e r c e n t  
o f  d e f e c t i v e n e s s ,  and  o f te n  i s  l a b l e d  ”np” o r  "u ” ) ,  fro m  
0 ,0 0 1  to  1 0 0 . (M olina  d e s ig n a t e s  th e  a v e ra g e  num ber o f  
d e f e c t i v e s  a s  ” a " . )
A m o d i f i c a t i o n  o f  th e  c u m u la tiv e  p r o b a b i l i t y  c u rv e  
o f  th e  P o is s o n  e x p o n e n t ia l  p r e p a r e d  by M iss P . T h o rn d ik e , 
o f  th e  B e l l  T e le p h o n e  L a b o r a t o r i e s ,  i s  p r e s e n te d  i n  "S am p lin g  
I n s p e c t io n  T a b le s ,  S in g le  and  D ouble S am p lin g ” by Dodge and 
H om ig.6 T h o rn d ik e * s  © h art i s  re p ro d u c e d  I n  t h e  a p p e n d ix  o f
5 s .  0 . M o lin a , P o isso n *  s  E x p o n e n t ia l  B in o m ia l L im it  
Hew Y o rk : D. Van H o r s t r a n d , I n c . , 1 9 4 2 ) .
^ H a ro ld  P . Dodge an d  B a rry  0 , Rom lg, S am p lin g  I n s p e c t  
t i o n  T a b le s , S in g le  and Do u b le  S am pling  (Eew Y ork:  J o E n “
W iley  and  S o n s , I n c . ,  1 9 4 4 ) , p .  34 .
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t h i s  work# M o lin a f s  t a b l e s  g iv e  th e  p r o b a b i l i t y  o f  ttoB o r  
m ore d e f e c t i v e s ,  w h ile  t h e  c h a r t  o f  c u m u la t iv e  p r o b a b i l i t i e s  
and  t h e  t a b l e  o f  th e  P o is s o n  d i s t r i b u t i o n  p r o b a b i l i t i e s  
p r e s e n te d  i n  th e  a p p e n d ix  g iv e  th e  p r o b a b i l i t i e s  o f ' * c n 
o r  l e s s  d e f e c t iv e s *
I t  i s  n o t  th e  p u rp o s e  o f  t h i s  w ork t o  d i s c u s s  th e  
m a th e m a tic a l  d e v e lo p m e n t o f  th e  P o is s o n  d i s t r i b u t i o n *  I t  
i s  th e  p u rp o s e  t o  s u g g e s t  some u s e s  o f  th e  P o is s o n  d i s ­
t r i b u t i o n  an d  to  i l l u s t r a t e  and  e x p l a in  how th e  P o is s o n  
t a b l e s  and  c h a r t s  b a s e d  on  t h e  P o is s o n  d i s t r i b u t i o n  can  
be  u t i l i z e d  by  t h e  a u d i t i n g  p r o f e s s io n *  th e  m a th e m a tic a l  
d ev e lo p m e n t I s  e x p la in e d  i n  many s t a t i s t i c s  books*?
T a b le s  V I I ,  V I I I ,  IX , X, and X I, w ere  p re p a re d  to  
i l l u s t r a t e  t h r e e  c h a r a c t e r i s t i c s  o f  th e  P o is s o n  d i s t r i b u t i o n  
and t o  i l l u s t r a t e  th e  s a m p lin g  s i t u a t i o n s  I n  w hich  t h e  P o is s o n  
p r o b a b i l i t i e s  w ould ba p a r t i c u l a r l y  a p p l i c a b l e ,  and s i t u a t i o n s  
i n  w h ich  t h e  p r o b a b i l i t i e s  d e r iv e d  f ro m  th e  P o is s o n  w ould n o t  
be  s u i t a b l e *  The t h r e e  c h a r a c t e r i s t i c s  o f  th e  P o is s o n ,  to  
be  i l l u s t r a t e d ,  a r e  o u t l i n e d  below*
1* An I n c r e a s e  i n  ”n tf, sam p le  s i z e ,  m akes th e  
a p p ro x im a tio n s  o f  th e  p r o b a b i l i t i e s  d e r iv e d  from  th e  
P o is s o n  d i s t r i b u t i o n  m ore r e l i a b l e ,  o r  an  i n c r e a s e  
i n  t h e  sam p le  s i z e  m akes th e  a p p ro x im a te  p r o b a b i l i t i e s  
a g re e  m ore c l o s e l y  w i th  th e  p r o b a b i l i t i e s  d e r iv e d  
th ro u g h  th e  s o l u t i o n s  o f  th e  c o m b in a to r ia l  fo rm u la s*
?H* A* F i s h e r ,  S t a t i s t i c a l  M ethods f o r  R e se a rc h  W orkers 
(New T o rk i E a fn e r  P u b l i s h in g  Company,‘ I n c , , 194&)» PP«" 5 4 -62V
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2* The s ^ p ro x im a tio n  o f  th e  p r o b a b i l i t i e s  d e r iv e d  
fro m  t h e  P o is s o n  d i s t r i b u t i o n  grow s l e s s  r e l i a b l e  ( a s  
com pared  t o  t h e  c o m b in a to r ia l  c a l c u l a t i o n s )  a s  t h e  
s i z e  o f  th e  sa m p le  l a  in c r e a s e d  r e l a t i v e  to  t h e  s i z e  
o f  t h e  i n s p e c t i o n  l o t *
3* A d e o re a a e  I n  th e  p e r c e n t  o f  d e f e c t iv e n e s s  
c a u s e s  th e  a p p ro x im a te  p r o b a b i l i t i e s  d e r iv e d  fro m  
t h e  P o is s o n  d i s t r i b u t i o n  t o  becom e m ore r e l i a b l e ,  
o r  c l o s e r  t o  t h e  p r o b a b i l i t i e s  d e r iv e d  from  t h e  
s o l u t i o n s  o f  c o m b in a to r ia l  fo rm u la s*
T h re e  f a c t o r s  w h ich  c a u se  th e  p r o b a b i l i t i e s  d e r iv e d  
fro m  t h e  P o is s o n  d i s t r i b u t i o n  t o  d i f f e r  from  p r o b a b i l i t i e s  
o b ta in e d  th ro u g h  t h e  s o l u t i o n s  o f  c o m b in a to r ia l  fo rm u la s  
a r e s  (1 )  p e r c e n t  o f  d e f e c t i v e n e s s  i n  h y p o th e s iz e d  in s p e c t i o n  
l o t ,  (2 )  r e l a t i v e  s i z e  o f  sa m p le  t o  i n s p e c t i o n  l o t ,  and  
(3 ) a b s o lu te  s i z e  o f  sam ple*
T a b le s  T i l l ,  XX, and  XX, u se d  to  i l l u s t r a t e  th e  f i r s t  
l i s t e d  c h a r a c t e r i s t i c  o f  t h e  P o is s o n  t h a t  a n  i n c r e a s e  i n  
sam ple  s i z e  m akes th e  a p p ro x im a tio n s  o f  th e  p r o b a b i l i t i e s  
d e r iv e d  from  th e  P o is s o n  d i s t r i b u t i o n  m ore r e l i a b l e ,  h av e  two 
common c h a r a c t e r i s t i c s .  The h y p o th e s iz e d  p e r c e n t  o f  d e feo ~  
t lv e n o s e  i n  eaoh  i n s p e c t i o n  l o t  i s  5% and  th e  sam p le  s i z e  i s  
1 0 #  o f  t h e  t o t a l  I n s p e c t io n  l o t *  The o th e r  f a c t o r ,  a b s o lu te  
s i z e  o f  t h e  sa m p le , i s  d i f f e r e n t  i n  each  t a b l e .  The a b s o lu te  
s i z e s  o f  t h e  sam p les  i n  T a b le s  V I I I ,  IX , and  X I, r e s p e c t i v e l y ,  
a r e  5 0 , 1 0 0 , and  2 0 0 . A u d i to r s ,  i n  t h e i r  s a m p lin g  p ro g ra m s , 
a r e  n o t  c o n c e rn e d  p r i m a r i l y  w ith  th e  p r o b a b i l i t i e s  o f  a  bam ple 
h a v in g  1 , 2 , 3 , o r  4 d e f e c t iv e s *  They a r e  m ore co n c e rn e d  w ith
t h e  p r o b a b i l i t y  o f  a  sam p le  c o n ta in in g  ah I n d i c a t e d  num ber 
o r  l e s s  o f  d e f e c t iv e s *  The " c u m u la t iv e  co lum ns" o f  th e  
t a b l e s  i n  t h i s  c h a p t e r  a r e  su m m aries  o f  th e  " in d i v id u a l  
co lum ns" and  c o n ta in  t h e  p r o b a b i l i t y  o f  a sam ple  c o n ta in in g  
t h e  i n d i c a t e d  num ber o r  l e s s  o f  d e f e c t iv e s *
The l a r g e s t  d e v i a t i o n s  shown i n  t h e  " c u m u la t iv e  
co lum ns" o f  T a b le s  VXIX, XX, and X I, d i f f e r e n c e s  i n  c u m u la t iv e  
p r o b a b i l i t i e s  d e te rm in e d  fro m  th e  P o is s o n  and  c o m b in a to r ia l  
f o r m u la s ,  a r e  a s  f o l lo w s !
1* T a b le  V I I I  -  l a r g e s t  d e v i a t i o n  i s  p lu s  *023*
2« T a b le  XX -  l a r g e s t  d e v i a t i o n  i s  p l u s  *022*
3* T a b le  XI <* l a r g e s t  d e v i a t i o n  i s  p lu s  *021*
I s  two o f  th e  t h r e e  f a c t o r s  w h ich  w ould c a u se  a v a r i ­
a t i o n  b e tw e e n  t h e  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  and 
t h e  p r o b a b i l i t i e s  d e te rm in e d  from  c o m b in a to r ia l  s o l u t i o n s  
( p e r c e n t  o f  d e f e c t i v e n e s s  i n  th e  i n s p e c t i o n  l o t  and r e l a t i v e  
s i n e  o f  th e  sam ple  com pared  w i th  th e  i n s p e c t i o n  l o t )  w ere 
h e ld  c o n s t a n t ,  t h e  change i n  p r o b a b i l i t y  v a r i a t i o n s  b e tw e en  
th e  P o is s o n  and th e  c o m b in a to r ia l  f o rm u la s  i s  due to  t h e  
i n c r e a s e  i n  th e  a b s o l u t e  s i z e  o f  t h e  sam ple* I t  th u s  f o l lo w s  
t h a t  an  i n c r e a s e  i n  t h e  a b s o lu te  s i z e  o f  a sam ple  im p ro v e s  
t h e  p r o b a b i l i t y  a p p ro x im a tio n s  o f  th e  P o is s o n .
T a b le s  X and  XI a r e  u sed  t o  i l l u s t r a t e  t h a t  th e  
a p p ro x im a tio n  o f  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  
d i s t r i b u t i o n  grow s w o rse  r e l a t i v e  to  th e  c o m b in a to r ia l  
c a l c u l a t i o n s  a s  th e  s i z e  o f  th e  sam p le  I s  in c r e a s e d  r e l a t i v e  
t o  t h e  s i z e  o f  th e  i n s p e c t i o n  lo t*  T a b le s  X an d  X I have  two
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cosmicn c h a r a c t e r i s t i c s *  th e  p e r c e n t  o f  d e f e c t iv e n e s s  i n  th e  
i n s p e c t i o n  l o t  and  t h e  a b s o lu t e  s i z e  o f  th e  sam p le  a r e  th e  
same* The r e l a t i v e  s i z e  o f  th e  ©ample com pared w ith  th e  
i n s p e c t i o n  l o t  i s  d i f f e r e n t *  The l a r g e s t  d e v i a t i o n s  shown 
i n  t h e  " c u m u la t iv e  co lum ns*  o f  T a b le s  X and  XX* d i f f e r e n c e s  
i n  c u m u la t iv e  p r o b a b i l i t i e s  d e te rm in e d  from  th e  P o is s o n  and 
c o m b in a to r ia l  fo rm u la s*  a r e  g iv e n  below*.
1* T a b le  X ~ l a r g e s t  d e v i a t i o n  i s  p l u s  *014*
2« T a b le  X I -  l a r g e s t  d e v i a t i o n  i s  p l u s  *021,
The I n c r e a s e  i n  th e  d i f f e r e n c e  b e tw een  t h e  P o is s o n  
e m u l a t i v e  p r o b a b i l i t i e s  and  th e  c o m b in a to r ia l  c u m u la t iv e  
p r o b a b i l i t i e s  i s  a t t r i b u t a b l e  to  th e  i n c r e a s e  I n  th e  r e l a t i v e  
s i z e  o f  th e  sam p le  a s  com pared w ith  th e  s i z e  o f  th e  i n s p e c t i o n  
l o t  b e c a u s e  t h e  o t h e r  two v a r i a t i o n  c a u s in g  f a c t o r s  w ere  
h e ld  o o n s ta n t*
T a b le s  V II and  V I I I  a r e  u sed  to  i l l u s t r a t e  t h a t  a 
d e c r e a s e  i n  th e  p e r c e n t  o f  d e f e c t i v e n e s s  c a u s e s  th e  a p p r o x i -  
m ate  p r o b a b i l i t i e s  d e r iv e d  fro m  t h e  P o is s o n  d i s t r i b u t i o n  
t o  become m ore r e l i a b l e *  o r  c l o s e r  to  th e  p r o b a b i l i t i e s  
d e r iv e d  from  th e  s o l u t i o n s  o f  c o m b in a to r ia l  fo rm u la s*
T a b le s  V II and  V I I I  h av e  two o f  th e  f a c t o r s  c a u s in g  a v a r i ­
a t i o n  b e tw een  th e  p r o b a b i l i t i e s  o f  th e  ^ o l s s o n  and th e  p ro b a ­
b i l i t i e s  o f  th e  c o m b in a to r ia l  f o rm u la s ,  r e l a t i v e  s i z e  o f  
sam ple  an d  a b s o lu te  s i z e  o f  sam ple* h e ld  c o n s ta n t*  The 
r e l a t i v e  s i z e  o f  th e  sam ple i n  co m p ariso n  to  t h e  l o t  I n  
T a b le s  V II  an d  V I I I  i s  1 0 $ . The a b s o lu te  s i z e  o f  th e  sam ple  
i n  T a b le  V II and  V II I  i s  50# O n ly  th e  d e g re e  o f  d e f e c t iv e n e s s
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i s  c h a n g e d .
The l a r g e s t  d e v i a t i o n  shown i n  th e  " c u m u la t iv e  
co lu m n s"  o f  T a b le s  V II and  V I I I ,  d i f f e r e n c e s  i n  c u m u la t iv e  
p r o b a b i l i t i e s  d e te rm in e d  from  th e  P o is s o n  and  c u m u la t iv e  
p r o b a b i l i t i e s  d e r iv e d  from  c o m b in a to r ia l  f o rm u la s ,  a r e  g iv e n  
b e lo w .
1 . T a b le  V II -  l a r g e s t  d e v i a t i o n  i s  p lu s  *026*
2 .  T a b le  V I I I  -  l a r g e s t  d e v i a t i o n  i s  p lu s  *Q2 3 ,
The d e c r e a s e  I n  th e  v a r i a t i o n  b e tw een  t h e  c u m u la t iv e
p r o b a b i l i t i e s  o f  th e  P o is s o n  and  th e  c u m u la t iv e  p r o b a b i l i t i e s  
o f  th e  c o m b in a to r ia l  fo rm u la s  i© due to  th e  ch an g e  i n  t h e  
d e g re e  o f  d e f e c t iv e n e s s *  The o t h e r  v a r i a t i o n  c a u s in g  f a c t o r s  
( a b s o lu t e  s i s e  o f  sam ple  and  r e l a t i v e  s i z e  o f  sam p le) w ere 
h e ld  c o n s t a n t ,  and  th e  d e g re e  o f  d e f e c t iv e n e s s  was ch an g ed .
An a n a l y s i s  o f  th e  above  f i v e  t a b l e s ,  V I I ,  V I I I ,  IX ,
X, and  X I, show s t h a t  i f  a  sam ple o f  100 i t e m s ,  w h ich  l a  
1 0#  o f  th e  i n s p e c t i o n  l o t ,  i s  s e l e c t e d  fro m  an i n s p e c t i o n  
l o t ,  w h ich  i s  com posed o f  5% d e f e c t i v e  i t e m s ,  th e n  th e  
l a r g e s t  v a r i a t i o n  b e tw e en  t h e  a p p ro x im a te  c u m u la t iv e  p ro b ­
a b i l i t i e s  o f  t h e  P o is s o n  and  th e  c u m u la t iv e  p r o b a b i l i t i e s  
o f  th e  c o m b in a to r ia l  f o rm u la s  w i l l  be  l e s s  th a n  *025. The 
v a r i a t i o n  i n  t h e  i n d i v i d u a l  p r o b a b i l i t i e s  w i l l  be l e s s  th a n  
• 025« A d e c r e a s e  i n  th e  r e l a t i v e  s i z e  o f  th e  s e n i l e ,  a  
d e c r e a s e  i n  t h e  p e r c e n t  o f  d e f e c t i v e s ,  o r  an  i n c r e a s e  i n  th e  
a b s o lu t e  s i z e  o f  th e  sam ple  h a s  th e  te n d e n c y  to  mahe th e  
p r o b a b i l i t i e s ,  I n d i v i d u a l  and  c u m u la t iv e , o f  th e  P o is s o n  
d i s t r i b u t i o n  a g re e  m ore c l o s e l y  w i th  th e  p r o b a b i l i t i e s  o f
TABLE m
A COMPARISON OP PROBABILITIES nKTSHHIHKD PROM THE P 0I3S0H  D I3TR IB0TI0S
AND PROBABILITIES DERIVED PROM COMBINATORIAL FORMULAS
INSPECTION LOT = 500 SAMPLE SIZE s 50
PERCENT OF DSPBCTIVBS =. 10 NUMBER OP BEFBCTITO s  SO*  A t t t W M R * . V *  * »  4 t V
DIFFERENCE BETWEEN POISSON
Nuaber e f POISSON DISTRIBUTION COMBINATORIAL CALCULATIONS AND COMBINATORIAL
D efectives PROBABILITIES PROBABILITIES PROBABILITIES
Itena INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE
0 .007 .007 .004 .004 Pine .003 Plus .0Q3
1 .03 3 •040 .024 .028 Pine .009 Flue .012
2 .085 .125 .072 .100 Plue .013 Flue .025
3 .140 .265 .137 .237 H ue .003 Flue .028
4 .175 *440 .187 *424 Minus .012 Plus .016
5 .176 .616 .195 .619 Minus .019 Minus .003
6 .146 .762 .163 .782 Minus .01? Minus .020
7 .105 .867 .n o .892 Minus *005 Minus .025
6 .065 .932 .062 .954 Plus «€03 Minus .022
9 .036 .968 .030 .984 Plus .006 Minus .016
10 .018 .986 .012 .996 Plus *006 Minus .010
11 .009 .995 .004 Mere than .999 Plus .005 Minus .005
12 .003 .998 .001 Here than .999 Plus .002 Minus .002
13 .001 .999 Less Than .001 Mere than *999 Plus .001 Minus .001
14 Less Than .001 Mere Than .999 Less Thao .001 Here than .999Less than. 001 Less Than .001
TABLE ¥111
A COMPARISON OP PROBABILITIES DETERMINED PROM THE POISSON DISTRIBUTION
PROBABILITIES DERIVED FROM COMBINATORIAL FORMULAS
INSPECTION LOT s  500 SAMPLE SIZE = 50
DIFFERENCE BETWEEN PGISSQN
Number of POISSON DISTRIBUTION COMBINATORIAL CALCULATIONS AND COMBINATORIAL
D efectives PROBABILITIES PROBABILITIES
Iteas INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE
0 .062 .062 .067 .067 Pins .015 Fins .015
1 •205 .267 .197 .264 Fins .006 Plus .023
2 •257 .544 .271 .535 Minns .014 Pins .009
3 .214 •756 .233 .766 Minns .019 Minns .010
4 •134 .692 •140 .906 Minns .006 Minns .016
5 .067 .959 .063 .971 Pins .004 Minus .012
6 .026 .987 .022 .993 Pins .006 Minus .006
7 •010 .997 .006 .999 Fins .004 Minus .002
a .003 Mere than .999 .001 Mere than .999 Pins .002 Less than .001
9 .001 Sere than .999 Less than .001 Mere than .999 Less than .001 Less than .001
10 Less than .001 More than .999 Less than .001 Mere than .999 Less than .001 Less than .001
*"nIf-*
TA BU  IX
A COMPARISON OF PROBABIUTISS DSZERXIN8D FBCM TUB POISSON DISTRIBUTION
AND PROBABILITIES DERIVED FROM COMBINATORIAL FORMULAS
INSPECTION LOT = 1,000 SAMPLE SIZE Z 100
PERCENT OF DEFECTIVES X 5_________________ NUMBER OF DEFECTIVES s  50
DIFFERENCE BETWEJ&? POISSON
Number of POISSON DISTRIBUTION COMBINATORIAL CALCULATIONS AND COMBINATORIAL
D efectives PROBABIUTISS PROBABIUTISS PROBABILITIES
Items INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE; INDIVIDUAL CUMULATIVE
0 •007 .007 .004 .604 Flue .003 riu s .003
1 •033 •040 •026 .030 Plus .007 Plus •010
2 •085 •125 .075 .105 Fins .010 Plus .020
3 •140 •265 .138 .243 Fins .002 Plus .022
4 .175 •440 .184 .427 Minas .009 H us .013
5 .176 .616 .190 .617 Minus *014 Minus .061
6 •146 .762 .158 .775 Minus *012 Minus .013
7 •105 .867 .109 •884 Minus .004 Minus .617
8 .065 .932 .063 .947 Plus .002 Minus .015
9 •©36 .968 .032 .979 Plus .004 Minus .011
1C .018 .986 .014 •993 Plus .004 Minus *007
u •009 .995 .005 .998 Plus ,001 Minos .003
12 *003 .998 .002 Mere than .999 Plus ,001 Minus .002
13 .001 .999 Less than .001 Mere than *999 Plus .001 Minas .001
Vi Less than*001 Mere than .999 Less than .001 More than .999 Less than *001 Less than .001
to
TABLE X
A COMPARISON OF PROBABILITIES DETERMINED FROM THE POISSON DISTRIBUTION
AND PROBABILITIES DERIVED FROM COMBINATORIAL FORMULAS
INSPECTION LOT = 2,000 SAMPLE SIZE = 100
PERCENT OF DEFECTIVES -  5___________________ NUMBER OF DEFECTIVES 2 jQQ
DIFFERENCE BSTUSEN POISSON
NUMBER OF POISSON DISTRIBUTION COMBINATORIAL CALCULATIONS AND COMBINATORIAL
DEFECTIVES PROBABILITIES PROBABILITIES PROBABILITIES
ITMo INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE
0 .007 .00? .005 .005 Plus .002 Plus *002
I .033 .040 .029 .034 Plus .004 Plus .006
2 •OSS .125 .078 •112 Plus .007 Plus .013
3 .140 .265 .139 .251 Plus .001 Plus .014
4 .175 •440 .181 .432 Minus .006 Plus .008
5 .174 .616 .185 .617 Minus .009 Minus .001
6 •146 .762 .154 .771 Minus .003 Minus *009
7 .105 .867 •103 .379 Minus .0Q3 Minus .012
a .065 .932 .064 .943 Plus .001 Minas .011
9 .036 .963 .033 .976 Plus .003 Hinas .008
10 .013 •986 .015 .991 Plus .003 Minus .005
11 .009 .995 •006 .997 Plus .003 Minas .002
12 .003 .993 .002 *999 Plus .001 Minus .001
13 .001 .999 Less than .001 Mora than .999 Less than .001 Less than .001
14 Less than.OOl Mere than .999 Less than .001 Mare than • W Less than .001 Less than .001
TABUS XI
A COMPARISON OF PROBABILITIES DETERMINED FRCK THE POISSON DISTRIBUTION
AND PROBABILITIES DERIVED FROM COMBINATORIAL FORMULAS
INSPECTION LOT s 2,000 SAMPLE SIZE = 200
PERCENT OF DEFECTIVES s  5________________ NUMBER OF DEFECTIVES = 100
BlF^RPfCE PQI&ON
KUNB& OF POISSON DISTRIBUTION COMBINATORIAL CALCULATIONS AND COMBINATORIAL
EFFECTIVES PROBABILITIES PROBABILITIES PROBABILITIES
ITEMS INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE
0 Less than *001 Less than.001 Less than .001 Less than .001 Less than .001 Less than .001
1 Less than .001 Les3 than.001 Less than .001 Less than .001 Less than .001 Less than .001
2 •0C3 .003 .001 .001 Plus .002 Plus .002
3 .007 .010 .005 .006 Plus .002 Plus .004
4 .019 .029 .015 .021 Plus .004 Plus .008
5 .038 .067 .032 *053 Plus .006 Plus .014
6 .063 .130 .058 .111 Plus .005 Plus .019
7 .090 .220 .088 .199 Plus .002 Plus .021
8 .113 .333 .115 .314 Minus .002 Plus .019
9 *125 .458 .133 .447 Minus .008 Plus .011
10 .125 .583 .135 .582 Minus .010 Plus .001
11 •114 .697 .123 .705 Minas .009 Mims .008
12 *095 .792 .101 .806 Minus .006 Minus .014
13 .072 •864 .075 .881 Mims .003 Minus .01?
14 .053 *917 .051 .932 Plus .002 Minus .015
15 .034 *951 *032 .964 Plus .002 Minus .013
16 .022 .973 .018 .982 Plus .004 Minus .009
17 .013 .986 .010 .992 Plus .003 Minus .006
18 .00? .993 .005 *997 Plus .002 Minus .004
19 .004 .997 .002 .999 Plus .002 Minus .002
20 .001 .998 Less than .001 Mere than .999 Less than .001 Less than .001
21 .001 .999 Less than .001 Mere than .999 Less than .001 Less than .001
22 Less than .001 Mere than .999 Less than .001 Mere than .999 Less Us an .001 Less than .001
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o f  th e  c o m b in a to r ia l  fo rm u la s *
A n o th e r  a s p e c t  o f  t h e s e  f i v e  T a b le s  sh o u ld  be n o te d .
The g r e a t e s t  c u m u la t iv e  d e v i a t i o n s  w ere  s t a t e d  s e p a r a t e l y .
The g r e a t e s t  c u m u la t iv e  p r o b a b i l i t i e s  d e v i a t i o n s  o c c u r  i n  
t h e  p a r t s  o f  th e  c u rv e s  w h ich  l i e  b e tw een  10$  -  90$ p r o b a b i l i t y  
l i m i t s *  The p r o b a b i l i t i e s  on th e  e x tre m e s , l e s s  th a n  .1 $  to  
1 0 $ , and  90$ t o  m ore th a n  99*9$ , a r e  c l o s e r .  T h a t i s *  th e  
d e v i a t i o n  b e tw een  th e  a p p ro x im a te  c u m u la t iv e  p r o b a b i l i t i e s  
d e r iv e d  from  th e  P o is s o n  and th e  c u m u la t iv e  p r o b a b i l i t i e s  
d e r iv e d  fro m  th e  c o m b in a to r ia l  form ula®  a re  s m a l le r  I n  th e  
p r o b a b i l i t y  a r e a s  o f  l e s s  th a n  .1 $  t o  10$  an d  90$ t o  more 
th a n  99*9$* The a u d i t o r  u s u a l ly  w orks w i th  p r o b a b i l i t y  
l i m i t s  w h ich  l i e  on th e  e x tre m e s ;  t h u s ,  th e  P o is s o n  d l s t r l b u -  
t l o n  s h o u ld  g iv e  p r o b a b i l i t i e s  w h ich  d i f f e r  fro m  th e  com bina­
t o r i a l  p r o b a b i l i t i e s  ev en  l e s s  th a n  th e  *025 m e n tio n e d  above*
A b s o lu te  Sam ple S iz e  Vs. R e la t iv e  Sam ple S iz e
A u d it in g  l i t e r a t u r e  c o n ta in s  e v id e n c e  w h ich  i n d i c a t e s  
t h a t  some a u d i t o r s  make th e  e r r o r  o f  b e l i e v i n g  t h a t  a  sam ple 
w h ich  i s  a  c o n s t a n t  p r o p o r t i o n  o f  i t s  i n s p e c t i o n  l o t  te n d s  
to w ard  c o n s ta n t  q u a l i t y  a s s u ra n c e *  I n  a u d i t i n g  l i t e r a t u r e  
r e f e r e n c e s  a r e  made t o  t h e  r e l a t i v e  s i z e  o f  a sam p le  i n  
r e l a t i o n  t o  th e  i n s p e c t i o n  l o t  s i z e ,  and n o t  to  th e  a b s o lu te  
s i z e  o f  t h e  sam ple*® T h is  s e c t i o n  i s  p r e s e n te d  t o  p o in t  o u t
8 C ase SLSflA&g A u d itin g : P ro o e d u r e s , No. 3 : £
D e p a rtm e n t £3 t o r e  (New x o rk : A m erican  I n s t i t u t e  o f  A cco u n t­
a n t s  , 1 9 4 7 )» p* 2 2 , p .  2 3 , p* 47*
M au rice  B* P e lo u b e t , A u d it Working; P a p e rs  ( F i r s t
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f a l l a c y  o f  th e  above  b e l i e f ,  a s  w e l l  a® to  s u p p o r t  th e  
v a l i d i t y  o f  u s in g  th© P o is s o n  d i s t r i b u t i o n  to  a n a ly s e  a 
sam p le  and  to  p r e p a r e  s a m p lin g  p l a n s «
Ho r e f e r e n c e  I s  made t o  t h e  s i z e  o f  th© in s p e c t i o n  
l o t  when a sam ple  i s  a n a ly z e d  o r  when a sam ple  s i z e  i s  
s e l e c t e d  th ro u g h  th e  us© o f  th e  P o is s o n  d i s t r i b u t i o n ,  t h i s  
p r o c e d u r e ,  w i th in  l i m i t s ,  can  be  d e fe n d e d . From th e  s ta n d *  
p o in t  o f  q u a l i t y  a s s u ra n c e  th e  a b s o lu te  s i z e  o f  a sam p le  i® 
muoh m ore im p o r ta n t  th a n  t h e  r e l a t i v e  s i z e  o f  a sam ple#  The 
s i z e  o f  th e  i n s p e c t i o n  l o t  may be a r a t h e r  u n im p o r ta n t 
f a c t o r  i n  d e s ig n in g  a s a m p lin g  p l a n ,  o r  i n  e v a lu a t in g  a 
sasqple t o  a c c o m p lish  p a r t i c u l a r  o b j e c t i v e s  f o r  purpose®  
o f  a u d i t in g *
T a b le  X U  and F ig u re  2 w ere p r e p a re d  t o  i l l u s t r a t e  
t h a t  a  c o n s t a n t  sam ple  s i z e  s e l e c t e d  from  v a r y in g  size®  o f  
I n s p e c t io n  l o t s  w ould r e s u l t  i n  r e j e c t i n g  o r  a c c e p t in g  
i n s p e c t i o n  l o t s  w i th  d i f f e r e n t  d e g r e e s  o f  d e f e c t iv e n e s s  
w i th  a b o u t t h e  same f r e q u e n c ie s *  T a b le s  VIXI and X II I  a r e  
u se d  t o  i l l u s t r a t e  t h a t  a r e l a t i v e  sam p le  s i z e  d o e s  n o t  
a f f o r d  a  c o n s ta n t  a s s u ra n c e  o f  r e j e c t i n g  o r  a c c e p t in g
E d i t i o n ;  New Yorks M cG raw -H ill Book Company, I n c * ,  1949)* 
p .  1 8 3 , p .  184* p .  1 8 5 .
R alph  S . J o h n , P a lm er and  Bel.jL*g A c c o u n ta n ts * W orking 
P a p e r s  ( F i r s t  and  S e o o n d T S T tio n ® ,  L e s lfe jS T T P a lia e r  and. " " ,n  
W illia m  H. B e l l ,  T h ird  E d i t io n  R e v ise d  by  R alph  S* J o h n s |
New Y o rk : ^he  R o n a ld  P r e s s  Company, 1950)*  P . 78* p* 362 .
A r th u r  W. H olm es, Auai.M fla . SE& P ro o e d u re g
( T h ird  E d i t io n s  C h ic a g o : H ih o a rd  D, I rw f n ,  i n o . ,  1 9 5 1 ) *
p p . 2 8 9 - 2 9 0 .
P a u l  E. Bacas* A r th u r  H. R o sen k am p ff, and W illia m  
W id er, A u d it in g  P ro c e d u re s  (New Y orks The R onald  Pres®  
Company, 1 9 4 8 ) ,  p .  2 2 0 ,  p .  133*
TABLE X II
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EFFECTIVENESS OF FOUR SAMPLING PLANS WITH FOUR DIFFERENT 
RELATIVE SAMPLE S IZ E S , WITH THE SAME ABSOLUTE SAMPLE 
S IZ E , AND WITH THE SAME ALLOWABLE NUMBER OF
DEFECTIVES
D egree  o f  
D e f e c t iv e ­
n e s s
P r o b a b i l i t y  P r o b a b i l i t y  
o f  0 o f  1 
D e f e c t iv e s  D e f e c t iv e
P r o b a b i l i t y  
o f  2 
D e f a o t lv e s
P r o b a b i l i t y  
o f  2 o r  l e s s  
D j|£ ee£ 3 jag _
N s  5 0 0 , n * 20<Si, e s  2 .
.0 0 2 .6 0 0  .4 0 0 .0 0 0 1 .0 0 0
.0 0 6 .2 1 5  .4 3 3 .2 8 8 .9 3 6
.0 1 0 .0 7 7  .2 5 9 .3 4 7 .6 8 3
.0 2 0 .0 0 6  .0 3 9 .1 2 0 .1 6 5
.0 3 0 .0 0 0  .0 4 3 .0 2 1 .0 6 4
.0 4 0 .0 0 0  ,0 0 0 .027 .0 2 7
N = 1 ,0 0 0 , n  « 2 0 0 . o s  2 .
.0 0 2 .6 4 0  .3 2 0 .0 4 0 1 .0 0 0
.0 0 6 .2 6 1  .3 9 4 .2 4 6 .901
.0 1 0 .1 0 6  .2 6 9 .3 0 4 .6 7 9
.0 2 0 .0 1 1  .0 5 6 .1 3 6 .2 0 3
.0 3 0 .0 0 0  .0 0 9 .0 3 2 .0 4 1
.0 4 0 .0 0 0  .0 0 1 .005 .0 0 6
N s  3 ,0 0 0 . n  s  2 0 0 . o s  2 .
.002 .6 6 1  .2 8 4 .0 5 0 .9 9 5
.0 0 6 .2 8 8  .3 7 2 .2 2 6 .8 8 6
.0 1 0 .1 2 5  .2 7 1 * .6 7 8
.0 2 0 .0 1 5  .0 6 7 .1 4 3 .2 2 5
.0 3 0 .0 0 2  .0 1 2 ,0 4 0 .0 5 4
.0 4 0 .0 0 0  .0 0 2 ,0 0 8 .0 1 0
N z  I n f i n i t y ,  n  « 2 0 0 , e m 2*
.0 0 2 .6 7 0  .2 6 8 .0 5 4 ,9 9 2
.0 0 6 .3 0 1  .3 6 2 • 216 .8 7 9
.0 1 0 .1 3 5  .2 7 1 ,2 7 1 .6 7 7
• 020 .0 1 8  .0 7 4 • 146 .238
.0 3 0 .0 0 2  .0 1 5 .0 4 5 .0 6 2
,0 4 0 .0 0 0  .0 0 3 .011 .0 1 4
•v;90
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i n s p e c t i o n  l o t s  w i th  v a r io u s  d e g r e e s  o f  d e f e c t iv e n e s s *
The p r o b a b i l i t i e s  i n  T ab le  X II  w ere  com puted  th ro u g h  
t h e  u se  o f  c o m b in a to r ia l  f o rm u la s .  I n  t h i s  t a b l e  th e  sam ple  
s i z e ,  nn w, an d  th e  a l lo w a b le  num ber o f  d e f e c t i v e s ,  " c w, a r e  
h e ld  c o n s t a n t .  The s a a ^ le  s i z e  i s  200 and  th e  a l lo w a b le  
num ber o f  d e f e c t i v e s  i s  2 .  The s i z e  o f  t h e  i n s p e c t i o n  l o t s  
v a r i e s  a s  f o l lo w s ,  50 0 , 1 ,0 0 0 ,  3 ,0 0 0  and i n f i n i t y *  The 
p r o b a b i l i t i e s  o f  t h e  p l a n  i n  w h ich  th e  l o t  s i z e  i s  i n f i n i t y  
w ere  com puted  th ro u g h  t h e  u se  o f  t h e  P o is s o n  d i s t r i b u t i o n .
T he p r o b a b i l i t i e s  o f  a c c e p t in g  o r  r e j e c t i n g  in s p e c t i o n  l o t s  
o f  .0 0 2 ,  .0 0 6 ,  .0 1 ,  .0 2 ,  . 03 , and  .0 4  d e f e c t i v e  w ere  com puted . 
T a b le  X II  c o n ta in s  th e  I n d i c a t e d  p r o b a b i l i t i e s .  F ig u re  2 ,  
t h e  o p e r a t i n g  c h a r a c t e r i s t i c  c u rv e s  o f  t h e  f o u r  sa m p lin g  
p l a n s ,  H s  5 0 0 , n  $  2 0 0 , e s  2 |  H •  1 ,0 0 0 ,  n  a  2 0 0 , o * 2;
H * 3 ,0 0 0 ,  n  a  2 0 0 , c « 2 ;  and K s  I n f i n i t y ,  n  » 2 0 0 , c a  2 ,
show th e  f r e q u e n c ie s  w i th  w h ich  th e  p la n s  w i l l  r e j e c t  and  
a c c e p t  l o t s  w h ich  a r e  *002, *006, *01, *02, *03, and  .0 4  
d e f e c t i v e .  Bach o f  t h e  f o u r  p la n s  o p e r a te  w i th  a b o u t t h e
same f re q u e n c y *  I n  one  p la n  th e  sam p le  s i z e  i s  40% o f  th e
i n s p e c t i o n  l o t .  Y et t h e  p r o b a b i l i t y  o f  r e j e c t i n g  o r  a c c e p t in g  
t h i s  h y p o th e s iz e d  in s p e c t i o n  l o t  i s  c lo s e  t o  th e  p la n  i n  w h ich  
t h e  sam ple  s i z e  I s  l e s s  th a n  7% o f  t h e  i n s p e c t i o n  lo t*  T h ere  
i s  v e ry  c l o s e  a g re e m e n t among t h e  f o u r  p l a n s .
T a b le  X I I I  and  F ig u re  3 a r e  u sed  t o  I l l u s t r a t e  t h a t  a  
sam ple  scheme d o e s  n o t  g iv e  a c o n s ta n t  r a t e  o f  p r o t e c t i o n  
i f  t h e  sam p le  s i z e  i s  a c o n s t a n t  r a t i o  o f  t h e  I n s p e c t io n  lo t*  
S am p lin g  schem es i n  w hich  th e  sam ple  s i z e  i s  a f ix e d  r a t i o  o f
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TABLE X I I I
EFFECTIVENESS OF THREE SAMPLING PLANS WITH THE SAME RELATIVE 
SAMPLE S IZ E , WITH THE SAME ALLOWABLE NUMBER OF DEFECTIVES, 
BUT WITH DIFFERENT ABSOLUTE SAMPLE SIZES
D eg ree
D e f e c t iv e
P r o b a b i l i t y  
o f  0 
D e f e c t iv e
P r o b a b i l i t y  
o f  1 
D e f e c t iv e
P r o b a b i l i t y  
o f  2 
D e f e c t iv e s
P r o b a b i l i t y  
o f  2 o r  l e s s  
D e fa o t lv o s
N « 5 0 0 . n * 5 0 .  c * 2 .
• 002 .9 0 0 •100 .0 0 0 1 .0 0 0
• 006 .7 2 8 .2 3 9 ,0 2 7 .9 9 4
.0 1 0 • 589 • 330 .0 7 2 .9 9 1
• 020 • 345 • 392 .1 9 5 .9 3 2
.0 3 0 .2 0 1 *346 .2 7 2 .8 1 4
.0 4 0 .1 1 6 .2 7 0 .2 9 1 .6 7 7
.0 5 0 .0 6 7 .1 9 7 .2 7 1 .535
H m 1 ,0 0 0 . n  * 1 0 0 . 0 a J£*
.0 0 2 .8 1 0 .0 9 0 .0 1 0 1 .0 0 0
.0 0 6 • 531 • 356 .0 9 8 .9 8 5
.0 1 0 • 347 .3 8 9 .1 9 4 .9 3 0
.0 2 0 .1 1 9 .2 7 0 .2  88 .6 7 7
.0 3 0 .040 .1 3 9 .2 2 8 .4 0 7
• 040 .0 1 4 .0 6 3 .1 4 1 .2 1 8
.0 5 0 .0 0 4 .0 2 6 .0 7 5 .1 0 5
N * I n f i n i t y ,  n  * 3 0 0 . o * 2 .
.0 0 2 • 530 • 355 .1 0 0 .9 8 5
.0 0 6 .1 5 0 .3 0 0 .2 8 4 .7 3 4
.0 1 0 .0 4 2 • 144 .2 2 9 .415
• 020 .0 0 2 • O il .0 3 8 .0 5 1
• 030 .0 0 0 .0 0 1 .0 0 3 .0 0 4




N - 5 0 0  
* n= 5 0  




Defectives in Inspect hit Lot
OPERATING CHARACTERISTIC CURVES FOR
THREE SAMPLING PLANS WITH THE 
SAME RELATIVE SAMPLE SIZE, 10% 
OF THE INSPECTION LOT
e z
t h e  i n s p e c t i o n  l o t  a© n o t  o p e r a t e  t o  r e j e c t  and  a c c e p t  lo t®  
o f  v a r y in g  d e g r e e s  o f  d e f e c t i v e n e s s  w i th  s i m i l a r  f r e q u e n c i e s ,  
t h e  10$  sam p le  u se d  i n  t h e  i l l u s t r a t i o n  d o e s  n o t  a f f o r d  a 
c o n s t a n t  r a t e  o f  p r o t e c t io n #  The p r o b a b i l i t i e s  o f  th e  samp­
l i n g  sc h em es , N « 50Q, n  » 5 0 , o a  2 ) N & 1 ,0 0 0 , n  s  100 , 
0 * 2 ,  and N se 3 ,0 0 0 ,  n  a  3 0 0 , c a  2 ,  w ere  com puted th ro u g h  
t h e  u s e  o f  c o m b in a to r ia l  fo rm u las#  The p r o b a b i l i t i e s  o f  
e a c h  p l a n  a c c e p t in g  o r  r e j e c t i n g  i n s p e c t i o n  l o t s  w i th  v a ry in g  
d e g r e e s  o f  d e f e c t i v e n e s s  f l u c t u a t e s  r a t h e r  w id e ly #  The 
o p e r a t i n g  c h a r a c t e r i s t i c  c u rv e s  o f  th e  t h r e e  p l a n s  a r e  I n  
H g u r e  3# T hese  t h r e e  p la n s  h av e  a b o u t  th e  same p r o b a b i l i t y  
o f  a c c e p t in g  o r  r e j e c t i n g  i n s p e c t i o n  l o t s  w i th  d e g r e e s  o f  
d e f e c t i v e n e s s  from  0 -  #002; b u t  th e y  d i f f e r  w id e ly  f o r  th e  
o t h e r  com puted  p o i n t s  o r  p r o b a b i l i t i e s #  At some h ig h  l e v e l  
o f  d e f e c t i v e n e s s  t h e  o p e r a t in g  c h a r a c t e r i s t i c s  c u rv e s  o f  
t h e  t h r e e  p la n s  a g a in  w ould become c lo s e r#
Summary
A n a ly s e s  o f  t a b l e s  u se d  i n  t h i s  C h a p te r  show t h a t  i f  
th e  d e g re e  o f  d e f e c t i v e n e s s  i s  5 $ , i f  t h e  r e l a t i v e  s i z e  o f  
th e  sam ple  com pared w ith  th e  I n s p e c t io n  l o t  s i z e  i s  10 $ , 
and i f  t h e  sam p le  s i z e  I s  5 0 , th e n  th e  d i f f e r e n c e  b e tw een  
t h e  c u m u la t iv e  p r o b a b i l i t i e s  d e r iv e d  from  th e  P o is s o n  d i s ­
t r i b u t i o n  and th e  c u m u la t iv e  p r o b a b i l i t i e s  o f  th e  com bina­
t o r i a l  fo rm u la s  w i l l  be l e s s  th a n  *025 , The p r o b a b i l i t y
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a p p ro x im a tio n *  an M v ad  a t  th ro u g h  th a  P o is s o n  d i s t r i b u t i o n  
a r e  s im p le  t o  make a n d , u n d e r  c e r t a i n  c o n d i t i o n s ,  a g re e  
c l o s e l y  w i th  th e  p ro h a  b i l l  t i e s  a r r i v e d  ©t th ro u g h  th e  u se  
o r  t h e  c o m b in a to r ia l  fo rm u la s*  'C o n d it io n s  w h ich  te n d  t o  
make t h e  P o is s o n  p r o b a b i l i t i e s  a p p ro x im a tio n s  and  th e  
c o m b in a to r ia l  p r o b a b i l i t i e s ,  i n d i v i d u a l  and  o u m u la t lv e , 
a g re e  m ore e l o s e l y  a r e  o u t l i n e d  below*
1 . -&n i n c r e a s e  i n  th e  sam ple  s i z e  h a s  th e  te n d e n c y
to  make th e  a p p ro x im a te  p r o b a b i l i t i e s  o f  th e  P o is s o n  d i s ­
t r i b u t i o n  a g r e e  m ore e l o s e l y  w i th  t h e  p r o b a b i l i t i e s  d e r iv e d  
th ro u g h  s o l u t i o n s  o f  c o m b in a to r ia l  fo rm u la s*
2* The a p p ro x im a tio n  o f  th e  p r o b a b i l i t i e s  a s  d e r iv e d  
fro m  t h e  P o is s o n  d i s t r i b u t i o n  grow s l e s s  r e l i a b l e  a s  th e  
s i z e  o f  th e  sam p le  i s  i n c r e a s e d  r e l a t i v e  t o  th e  s i z e  o f  th e  
i n s p e c t i o n  l o t *  The a p p ro x im a tio n s  o f  t h e  P o is s o n  and th e  
p r o b a b i l i t i e s  o f  th e  c o m b in a to r ia l  fo rm ula®  a g re e  m ore 
e l o s e l y  a s  t h e  r e l a t i v e  s i z e  o f  th e  sam p le  com pared w ith  
t h e  s i z e  o f  t h e  i n s p e c t i o n  l o t  d e c re a s e s *
3* A d e c r e a s e  i n  t h e  p e r c e n t  o f  d e f e c t iv e n e s s  I n  
th e  i n s p e c t i o n  l o t  c a u s e s  th e  a p p ro x im a te  p r o b a b i l i t i e s  o f  
th e  P o is s o n  d i s t r i b u t i o n  t o  becom e more r e l i a b l e  o r  c l o s e r  
t o  t h e  p r o b a b i l i t i e s  d e r iv e d  fro m  s o lu t i o n s  o f  c o m b in a to r ia l  
fo rm u la s*
4 , The l a r g e s t  d e v i a t i o n s  b e tw een  t h e  a p p ro x im a te  
c u m u la t iv e  p r o b a b i l i t i e s  o f  th e  P o is s o n  d i s t r i b u t i o n  and  
th e  c u m u la t iv e  p r o b a b i l i t i e s  o f  th e  c o m b in a to r ia l  fo rm u la s  
o c c u r  I n  th e  p a r t s  o f  th e  curve®  w h ich  11 a b e tw een  th e  10$
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t o  9 0 #  p r o b a b i l i t y  l i m i t s .  The a u d i t o r  i s  c o n c e rn e d  w ith  
t h e  e x tr e m e s  o f  t h e  o u r v a s ,  p a r t s  w hioh  l i e  be tw een  p ro b ­
a b i l i t y  l i m i t s  l e s s  th a n  .1 #  to  1 0 #  and p r o b a b i l i t y  l i m i t s  
90#  t o  99%* th u s  to e  C a is s o n  c u m u la t iv e  p r o b a b i l i t i e s  u sed  
b y  t o e  a u d i t o r  w i l l  d i f f e r  l e s s  th a n  *025 fro m  th e  p r o b a b i l ­
i t i e s  t h a t  w ould be d e r iv e d  from  th© la b o r io u s  c o m b in a to r ia l  
fo rm u la  p r o c e s s .
An i n c r e a s e  i n  th e  r e l a t i v e  s i z e  o f  a  sam ple com pared  
t o  t h e  s i z e  o f  t h e  i n s p e c t i o n  l o t ,  o r  c o n v e rs e ly *  a d e c re a s e  
i n  th e  r e l a t i v e  s i z e  o f  a  sam ple  com pared  to  th e  s i z e  o f  th e  
i n s p e c t i o n  l o t ,  r e s u l t s  i n  l i t t l e  change i n  th e  p r o b a b i l i t i e s  
o f  a c c e p t in g  o r  r e j e c t i n g  v a r io u s  h y p o th e s iz e d  i n s p e c t i o n  
l o t s *  The p r e c e d in g  s e n te n c e  s h o u ld  n o t  be i n t e r p r e t e d  to  
mean th a n  an  i n c r e a s e  i n  t h e  r e l a t i v e  s i z e  o f  a sam p le  
com pared  w ith  t h e  i n s p e c t i o n  l o t  d o e s  n o t  c o n ta in  m ore 
in f o r m a t io n  a b o u t th e  I n s p e c t i o n  lo t*  An in c r e a s e  i n  th e  
s i z e  o f  a sam p le  a f f o r d s  a b e t t e r  b a s i s  upon w h ich  t o  p r e d i c t  
t h e  a c t u a l  d e g r e e  o f  d e f e c t i v e n e s s  in  an  i n s p e c t i o n  lo t*  
H ow ever, t h e  a u d i t o r  i s  n o t  i n t e r e s t e d  p a r t i c u l a r l y  I n  
d e te r m in in g  o r  e s t im a t in g  th e  a c t u a l  d e g re e  o f  d e f e c t iv e n e s s  
i n  an  i n s p e c t i o n  lo t*  He i s  see lc ln g  I n f o im a t lo n  upon w hioh 
t o  b a s e  a n  o p in io n  w h e th e r  a s p e c i f i e d  d e g re e  o f  d e f e c t i v e -
i
n e s s  I s  ex ceed ed  o r  n o t .  A c o n s t a n t  a b s o lu te  sam ple  s i z e  
w i l l  r e s u l t  i n  r a t h e r  c lo s e  p r o b a b i l i t i e s  o f  a c c e p t in g  o r  
r e j e c t i n g  h y p o th e s iz e d  l o t s  r e g a r d l e s s  o f  t h e  s i z e  o f  th© 
i n s p e c t i o n  l o t  from  w hioh th e  ©ample I s  s e le c te d *  I t  i s  
alv fays n e c e s s a r y  t o  h av e  a sam ple  o f  a d e q u a te  s i z e ,  b u t th©
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r e l a t i v e  bXzb o f  a  sam p le  I s  n o t  a  good m easu re  o f  adequacy* 
A f t e r  p r e s e n t i n g  th e  r e l i a b i l i t y  o f  th©  P o is s o n  
a p p ro x im a te  p r o b a b i l i t i e s ,  th e  n e x t  s t e p  i s  to  p r e s e n t  
p r o c e d u r e s  f o r  u s in g  t h e  p r o b a b i l i t i e s  d e te rm in e d  from  th e  
P o is s o n  d i s t r i b u t i o n *
CHAPTJSE IT
v m  ©y t h e  p o is s o n  d i s t r i b u t i o n  t o  a n a ly z e  a  s a s c f l i
The a u d i t o r  h a s  t h e  r e s p o n s i b i l i t y  o f  s e c u r in g  s u f ­
f i c i e n t  e v i d e n t i a l  m a t e r i a l  upon w h ich  t o  b a s s  an  o p in io n  
a s  t o  t h e  a d e tu a e y  and r e l i a b i l i t y  o f  t b s  a c c o u n ts  and u n d e r­
l y i n g  d ocum en ts w h ich  a r e  b e in g  i n v e s t i g a t e d *  The P o is s o n  
d i s t r i b u t i o n ,  a  q u ic k  an d  e a s y  t o  a p p ly  d e v ic e ,  s h o u ld  be 
u s e f u l  t o  th e  a u d i t o r  i n  h i s  e v a lu a t io n  o f  a sa m p le , o r  i n  
h i s  e v a l u a t i o n  o f  t h e  s u f f i c i e n c y  o f  e v i d e n t i a l  m a te r ia l*
T h e re  a r e  two p r o b a b le  p o i n t s  i n  t h e  a u d i t  w here th e  
s u f f i c i e n c y  o f  th e  e v id e n c e  s h o u ld  be e v a lu a te d #  B e fo re  a 
p a r t i c u l a r  p h a s e  o f  a  t e s t i n g  p ro g ram  i s  c l o s e d ,  t h e  s u f ­
f i c i e n c y  o f  th e  e v id e n c e  s h o u ld  be e v a lu a te d *  A lso , t h e  
a u d i t o r  i n  c h a rg e  o f  t h e  r e p o r t  sh o u ld  re v ie w  th e  a u f f l e l s n o y  
o f  t h e  e v id e n c e  c o n ta in e d  i n  th e  w o rk in g  p a p e rs *  The r e p o r t  
w r i t e r  s h o u ld  n o t  d u p l i c a t e  t h e  w ork o f  t h e  f i e l d  a u d i to r*
The r e p o r t  w r i t e r  s h o u ld  n o t  make h i s  own e v a lu a t io n  o f  t h e  
s u f f i c i e n c y  o f  t h e  e v i d e n t i a l  m a t e r i a l ,  I f  t h e  a u d i t o r  i n  
c h a rg e  o f  t h e  f i e l d  w ork h a s  i n d i c a t e d  t o  t h e  s a t i a f a c t i o n  
o f  t h e  r e p o r t  w r i t e r  t h a t  a r ig o r o u s  e v a lu a t io n  o f  th e  
s u f f i c i e n c y  o f  th e  e v id e n c e  was made and found  s a t i s f a c t o r y *  
I t  m ig h t be r e v e a l i n g ,  h o w e v e r, to  com pare th e  e v a lu a t io n  
a r r i v e d  a t  th ro u g h  t h e  u se  o f  p r o b a b i l i t y  th e o r y  w ith  th e  
e v a lu a t io n  a r r i v e d  a t  th ro u g h  s u b j e c t i v e  r e a s o n in g ,  b a s e d  
upon an  e v a lu a t io n  o f  t h e  I n t e r n a l  c o n t r o l  and p a s t  e x p e r i ­
e n c e s  o f  t h e  a u d i t o r  i n  c h a rg e  o f  t h e  f i e l d  work* The
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o p in io n  a r r i v e d  a t  th ro u g h  s u b j e c t i v e  r e a s o n in g ,  c o n c e iv a b ly ,  
m ig h t n o t  b e  s u p p o r te d  by  r i g o r o u s  o b j e c t i v e  r e a s o n in g  b a se d  
upon th e  u s e  o f  p r o b a b i l i t y  t h e o r y .  The m ost o p p o r tu n e  and 
u s e f u l  p o i n t  o f  m aking  t h e  e v a lu a t io n  o f  th e  s u f f i c i e n c y  o f  
e v id e n c e  w ou ld  be b e f o r e  e a c h  p a r t i c u l a r  p h a s e  o f  a t e s t i n g  
p ro g ram  i s  c l o s e d .  L eas e f f o r t  w ould be In v o lv e d  a t  t h i s  
p o in t  i n  a d d i t i o n a l  a u d i t  p r o c e d u r e s  th a n  w ou ld  be In v o lv e d  
i f  t h e  a u d i t  w as s to p p e d  an d  th e n  a d d i t i o n a l  p ro c e d u re s  
u n d e r ta k e n *  T h is  se c o n d  s t e p ,  a d ju s tm e n t  o f  th e  a u d i t  
p ro g ra m , w ou ld  e n t a i l  much o f  th e  w ork t h a t  p re c e d e d  th e  
o r i g i n a l  t e s t - c h e c k i n g  p ro g ra m .
The te rm s  and  sym bo ls em ployed i n  th e  c h a r t s  and 
t a b l e s  b a s e d  upon th e  P o is s o n  d i s t r i b u t i o n  m ust be e x p la in e d  
b e f o r e  I l l u s t r a t i n g  th e  u se  o f  th e  .P o isso n  d i s t r i b u t i o n  i n  
t h e  e v a lu a t io n  o f  a  sam ple  r e s u l t .  The f o l lo w in g  te rm s  a r e  
u se d  i n  t h e  P o is s o n  T a b le  an d  C h a r t  re p ro d u c e d  i n  th e  Appendix* 
1* The to p  row l a b e l e d  0 ,  1 , 2 ,  3 , and  so f o r t h ,  
m eans 0 o c c u r r e n c e s ,  1 o r  l e s s  o c c u r r e n c e ,  2 o r  l e s s  o c c u r ­
r e n c e s ,  3 o r  l e s s  o c c u r r e n c e s ,  and  so f o r th *  The te rm  
"occurrence**  i s  e x p la in e d  and i l l u s t r a t e d  f u r t h e r  i n  p a r t  3 
o f  t h i s  p a ra g ra p h *
2 .  The colum n l a b e l e d  o r  "np" i s  t h e  p e r c e n t  
o f  o c c u r r e n c e s  m u l t i p l i e d  b y  th e  num ber o f  i te m s  i n  th e  
sam p le  and  c o n ta in s  th e  a v e ra g e  num ber o f  o c c u r r e n c e s  o f  
an  e v e n t  i n  a  sa m p le .
3* The f i g u r e s  i n  th e  row s g iv e  th e  p r o b a b i l i t y  o f  
t h e  i n d i c a t e d  num ber o r  l e a s  o f  an  e v e n t ( d e f e c t i v e )  o c c u r r in g
as
I n  t h e  sam ple*  The row s c o n ta in  th e  num ber o f  t im e s  o u t  o f  
1*000 t r i a l s *  on th e  a v e r a g e ,  t h a t  an  h y p o th e s iz e d  i n s p e c t  io n  
l o t  w i l l  y i e l d  a  s p e c i f i e d  sam ple s i z e  w i th  th e  i n d i c a t e d  
num ber o r  l e s s  o f  d e f e c t iv e s *  F o r ex am p le , th e  f ig u re ©  on  
th e  row s o p p o s i t e  *np” o f  0*02 g iv e  th e  p r o b a b i l i t y  o f  0 
d e f e c t i v e s  i n  a sam p le  w i th  an  "up" o f  0*02 a s  9&$, w h ich  
m eans t h a t  a  sam ple  w i th  a n  nn p "  o f  0*02 w ould  c o n ta in  0 
d e f e c t i v e  980 t im e s  o u t  o f  1 ,0 0 0  t r i a l s  i f  a l a r g e  num ber 
o f  t r i a l s  w ere  r e p e a te d  u n d e r  th e  same c o n d i t io n s *
The a n a l y s i s  o f  a sam p le  p ro c e d u re  i s  d is c u s s e d  u n d e r 
t h r e e  s e c t i o n s :  1* P ro c e d u re  f o r  H e J a c tio n  o f  H y p o th e s is ,
2* P ro c e d u re  f o r  A cc ep ta n ce  o f  H y p o th e s is ,  and  3 . E v a lu a ­
t i o n  o f  I n d e f i n i t e  Sam ple H e s u l t .  The f o l lo w in g  b a s ic  
ex a m p le , w i th  a l t e r a t i o n s  n ee d ed  f o r  I l l u s t r a t i v e  p u r p o s e s ,  
i s  u se d  t o  i l l u s t r a t e  th e  t h r e e  p r o c e d u r e s .
An a u d i t o r  t e s t - e h e o k s  r e tu r n e d  s a l e s  i n  o r d e r  to  
a r r i v e  a t  a n  o p in io n  w h e th e r  th e  I te m s  e n te r e d  a s  r e tu r n e d  
s a l e s  h av e  b een  r e tu r n e d  to  s to c k  o r  d is p o s e d  o f  a c c o r d in g  
to  com pany r e g u l a t i o n s .  A lth o u g h  i n  p r a c t i c e  o t h e r  a t t r i b u t e s  
w ould be i n v e s t i g a t e d ,  th e  a u d i t o r  I n  t h i s  exam ple i n v e s t i ­
g a t e s  o n ly  one a t t r i b u t e ,  p r o p e r  d i s p o s a l  o f  I te m s  e n te r e d  
a s  r e tu r n e d  s a l e s .  A d e f e c t i v e  r e s u l t s  from  th e  f a i l u r e  to  
t r a c e  a r e tu r n e d  s a l e s  I te m  to  p r o p e r  d i s p o s a l .  The num ber 
o f  r e tu r n e d  s a l e s  I te m s  i s  5 0 ,0 0 0  and th e  sam ple s i z e  I s  500 , 
The f i r s t  p ro c e d u re  i l l u s t r a t e d  i s  th e  p ro c e d u re  f o r  
r e j e c t i o n  o f  an  h y p o th e s i s .
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P ro p  edgy?  f o r  % l p o t l c m  o f  H y p o th e s is
I n  t h i s  e x a m p le  t h e  a u d i t o r  I s  w i l l i n g  t o  a c c e p t  t h e  
i n s p e c t i o n  l o t  a s  b e in g  r e a s o n a b l y  a c c u r a t e  an d  c o r r e c t  i f  
e v id e n c e  i n d i c a t e s  t h a t  no  m ore t h a n  2% o f  t h e  l o t  i s  
d e f e c t i v e ;  t h e r e f o r e ,  h e  h y p o t h e s i z e s  t h a t  th e  l o t  i s  2% 
d e f e c t i v e v o r  t h a t  t h e  num ber o f  d e f e c t i v e  i t e m s  i n  th e  
i n s p e c t i o n  l o t  o f  5 0 ,0 0 0  i t e m s  i s  1 ,0 0 0 *  T he sas$)Xe o f  500 
s e l e c t e d  b y  t h e  a u d i t o r  c o n t a i n s  20 d e f e c t i v e  i t e m s ;  t h e r e ­
f o r e ,  t h e  a u d i t o r  m u s t a n s w e r  t h e  f o l l o w in g  q u e s t i o n ;  What 
i s  t h e  p r o b a b i l i t y  t h a t  a n  i n s p e c t i o n  l o t  o f  5 0 ,0 0 0  r e t u r n e d  
s a l e s  i t e m s ,  w h ic h  c o n t a i n s  1 ,0 0 0  d e f e c t i v e  i t e m s  a n d  4 9 ,0 0 0  
e f f e c t i v e  i t e m s ,  c o u ld  p ro d u c e  a sa m p le  o f  500 i t e m s ,  w h ic h  
c o n t a i n s  20 d e f e c t i v e s  an d  480  e f f e c t i v e  i t e m s ?  T he P o is s o n  
T a b le  o f  C u m u la tiv e  P r o b a b i l i t i e s  w as u s e d  t o  d e te r m in e  th e  
r e q u i r e d  p r o b a b i l i t i e s .  The p r o c e d u r e  i s  o u t l i n e d  b e lo w .
1 .  C om pute " n p ” —  The sam p le  s i z e  (5C 0) m u l t i p l i e d  
b y  t h e  h y p o th e s i z e d  p e r c e n t  o f  d e f e c t i v e s  (2 $ )  eq u a l©  an  
" n p ” o f  1 0 .
2 .  F in d  10  i n  t h e  row  e n t i t l e d  f,n p " .
3 .  H o r i z o n t a l l y  o p p o s i t e  t h e  wn p rt o f  10 i s  t h e
p r o b a b i l i t i e s  o f  a ran d o m  s a m p le ,  w i t h  a n  wn p M o f  1 0 , h a v in g  
0 d e f e c t i v e s ,  1 o r  l e s s  d e f e c t i v e s ,  2 o r  l e s s  d e f e c t i v e s ,
3 o r  l e s s  d e f e c t i v e s ,  and  so  f o r t h .
The r e q u i r e d  p r o b a b i l i t i e s  a r e  c o n ta in e d  i n  T a b le  XXV. 
T a b le  XXV show s t h a t  a n  i n s p e c t i o n  l o t  o f  5 0 ,0 0 0  i t e m s ,  w h ic h  
c o n t a i n s  1 , 0 0 0  d e f e c t i v e s ,  w o u ld  y i e l d  a sa m p le  o f  500  w i th
18 o r  l e s s  d e f e c t i v e s  a b o u t  993 t im e s  o u t  o f  1 ,0 0 0  t r i a l s .
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TABLE X IV
PROBABILITY THAT AN INSPECTION LOT Off 5 0 ,0 0 0 ,  WHICH CONTAINED 
1 ,0 0 0  DEFECTIVES, WOULD YIELD A SAMPLE Off 500 WITH THE 





OF INDICATED NUMBER 
OR LESS DEFECTIVES
0 L e s s  t h a n  ,0 0 1
1 L e s s  th a n  .0 0 1
2 .0 0 3
3 ,0 1 0
4 .0 2 9
5 .0 6 7
6 *130




11 .6 9 7
12 *792
13 .8 6 4
14 .9 1 7
15 *951
16 .9 7 3
17 .9 3 6
18 _  ... ........ -........_ ............ - ,9 9 2 .... _ ..... .
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T he a u d i t o r  h a s  c a s t  d o u b t  u p o n  hi®  h y p o t h e s i s  o f  2% an d  
s h o u ld  r e j e c t  i t *  O n ly  r a r e l y *  a b o u t 7 t im e s  i n  1*000  t r i a l s *  
w o u ld  t h e  h y p o t h e s i s e d  l o t  y i e l d  a  s a m p le  o f  500 i te m s  w i th  
m o re  t h a n  18  d e f e c t i v e s *  The a u d i t o r  h a s  e v id e n c e  to  s u p p o r t  
an  o p i n i o n  t h a t  t h e  d e g r e e  o f  d e f e c t i v e n e s s  i s  g r e a t e r  t h a n  
2*.
T he n e x t  s t e p  w o u ld  be a m a t t e r  o f  d e c i s io n *  The 
a u d i t o r  c o u ld  t a k e  an  e x c e p t i o n  i n  th e  r e p o r t  o r  h e  c o u ld  
s e e k  f u r t h e r  e v id e n c e ;  t h a t  i s *  h e  c o u ld  u n d e r ta k e  a  d e t a i l e d  
a u d i t  i n  o r d e r  t o  e l i m i n a t e  t h e  d e f e c t iv e ®  by c o r r e c t i o n #  
P o s s i b l y  h e  w o u ld  d e s i r e  t o  e v a l u a t e  t h e  p r o b a b le  d e g r e e s  o f  
d e f e c t i v e n e s s  t h a t  w o u ld  p ro d u c e  t h e  i n d i c a t e d  sa m p le  r e s u l t *  
T h is  p r o c e d u r e  o f  e v a l u a t i o n  i s  I l l u s t r a t e d  i n  " E v a lu a t io n  
o f  a n  I n d e f i n i t e  S am ple R e s u l t , "  t h e  l a s t  s e c t i o n  o f  C h a p te r  
IV .
P r o c e d u r e  f o r  A c c e p ta n c e  o f  H y p o th e s is
T he ex am p le  u s e d  t o  i l l u s t r a t e  r e j e c t i o n  p r o c e d u r e  
i s  u se d  to  i l l u s t r a t e  a c c e p ta n c e  p ro c e d u re *  The i n s p e c t i o n  
l o t  i s  50*000  r e t u r n e d  s a l e s *  th e  a t t r i b u t e  i n v e s t i g a t e d  
i s  p r o p e r  d i s p o s a l ,  t h e  s a m p le  s i z e  I s  500* and  th e  h y p o th e ­
s i z e d  p e r c e n t  o f  d e f e c t i v e n e s s  i s  2$# The sa m p le  o f  500 
c o n t a i n s  2 d e f e c t i v e s ;  t h e r e f o r e *  t h e  a u d i t o r  h a s  t h e  f o l l o w ­
in g  q u e s t i o n  t o  answ er*  $ h a t  i s  t h e  p r o b a b i l i t y  t h a t  an  
i n s p e c t i o n  l o t  o f  50*000 i te m s *  w h ic h  c o n ta in e d  1*000  
d e f e c t i v e s , w o u ld  y i e l d  a sa m p le  o f  500 i t e m s  w i th  o n ly  2 
d e f e c t i v e s ?
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T a b le  XXV c o n ta in ®  th e  r e q u i r e d  c u m u la t iv e  p r o b a b i l i ­
t i e s *  T a b le  XX show s t h a t  a sa m p le  o f  5 0 0 , i f  s e l e c t e d  f ro m  
t h e  h y p o th e s i z e d  l o t ,  w o u ld  c o n t a i n  m ore t h a n  3 d e f e c t i v e s  
a b o u t  99 t im e s  o u t  o f  1 0 0  t r i a l s .  R a r e l y ,  a b o u t  1% o f  t h e  
t i m e ,  w o u ld  t h e  h y p o th e s i z e d  i n s p e c t i o n  l o t  y i e l d  a sa m p le  
o f  500 w i t h  a s  few  a s  3 d e f e c t i v e s .  T hus t h e  2% h y p o th e s i s  
i s  u n l ik e ly *  The p e r c e n t  o f  d e f e c t i v e n e s s  p r o b a b ly  i s  l e s s  
t h a n  2%. T he a u d i t o r  c o u ld  s t a t e  w i th  a  c o n f id e n c e  o f  b e in g  
c o r r e c t  99  t im e s  o f  100  t r i a l s  t h a t  t h e  p e r c e n t  o f  d e f e c t i v e ­
n e s s  i s  l e s s  t h a n  2%.
Any num ber o f  d e f e c t i v e s ,  b e tw e e n  3 an d  18 w ou ld  n o t  
p e r m i t  t h e  a u d i t o r  t o  a r r i v e  a t  a  d e c i s i o n  w i th  th e  c o n f id e n c e  
o r  p r o b a b i l i t y  l i m i t s  o f  99%* The a r e a  b e tw e e n  3 and  18 
d e f e c t i v e s  i s  t h e  a r e a  o f  i n d e c i s i o n ,  o r  i n d e f i n i t e  sam p le  
a r e a ,  f o r  t h e  c o n f id e n c e  o r  p r o b a b i l i t y  l i m i t s  o f  99%*
The s a m p le  o f  500  w o u ld  n o t  p e r m i t  a d e c i s i o n  w i th  c o n f id e n c e  
l i m i t s  o f  99% i f  t h e  s a m p le  c o n ta in e d  a n y  num ber o f  d e f e c t i v e s  
b e tw e e n  3 ^n d  18* H o w ev er, t h e  p r o b a b le  l i m i t s  o f  d e f e c t i v e ­
n e s s  c o u ld  be e v a lu a te d *  The n e s t  s e c t i o n  i l l u s t r a t e s  t h e  
p r o c e d u r e  f o r  a n a l y z i n g  an  i n d e f i n i t e  sa m p le  r e s u l t *
E v a lu a t i o n  o f  I n d e f i n i t e  Sam ple R e s u l t
The ex am p le  i n  t h i s  e e o t i o n  I s  th e  sam e a s  t h e  
ex am p le  u s e d  I n  t h e  p r e c e d in g  tw o s e c t i o n s ,  e x c e p t  t h e  
n u m b er o f  d e f e c t i v e s  i n  t h e  sa m p le  I s  1 0 . The a u d i t o r  I s  
f a c e d  w i t h  t h e  f o l l o w in g  q u e s t i o n .  What i s  th e  p r o b a b i l i t y  
t h a t  a n  i n s p e c t i o n  l o t  o f  5 0 , 0 0 0 , w h ic h  c o n t a i n s  1 ,0 0 0
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d e f e c t i v e s ,  w o u ld  y i e l d  a  sa m p le  o f  500 w i th  10 d e f e c t i v e s ?
As i n d i c a t e d  a b o v e ,  t h e  a u d i t o r  w a n ts  c o n f id e n c e  l i m i t s  o f  
99$» o r  h e  w a n ts  t o  a r r i v e  a t  th e  c o r r e c t  c o n c lu s io n  c o n ­
c e r n i n g  t h e  l o t  99 t im e s  o u t  o f  100  t r i a l s .  He i s  w i l l i n g  
t o  a ssu m e  a r i s k  o f  b e in g  w ro n g  1 t im e  o u t  o f  100 t r i a l s .
T a b le  XXV show s t h a t  a s a m p le  o f  500 i t e m s ,  i f  s e l e c t e d  
f ro m  t h e  h y p o th e s i z e d  l o t ,  w o u ld  c o n t a i n  10 o r  l e s s  d e f e c t i v e s  
a b o u t  5 3 $  o f  t h e  t i m e .  The sa m p le  w i th  10 d e f e c t i v e s  c o u ld  
v e r y  w e l l  h a v e  b e e n  p ro d u c e d  by  an  i n s p e c t i o n  l o t  o n ly  2 $  
d e f e c t i v e .  T he p r o b a b i l i t y  l i m i t s ,  h o w e v e r , a r e  to o  lo w .
The a u d i t o r  w a n ts  p r o b a b i l i t y  l i m i t s  o f  99$* By a  t r i a l  
an d  e r r o r  p r o c e d u r e  th e  a u d i t o r  c o u ld  d e te r m in e  a d e g re e  
o f  d e f e c t i v e n e s s  w h ic h  w as t o o  h ig h  t o  p ro d u c e  t h e  sa m p le  
w i t h  o n ly  10  d e f e c t i v e s  an d  t h e  d e g r e e  o f  d e f e c t i v e n e s s  
w h ic h  w as to o  lo w  to  p ro d u c e  t h e  sa m p le  w i th  a s  m any a s  10 
d e f e c t i v e s .  T he t r i a l  and  e r r o r  p r o c e d u r e  i s  d e m o n s t r a te d  
b e lo w .
f f i r s t  t r i a l . T h is  t r i a l  i s  a n  a t t e m p t  t o  d e t e r m in e  
a  d e g r e e  o f  d e f e c t i v e n e s s  w h ic h  i s  to o  h i g h .  T he a t t e m p t  
i s  t o  f i n d  a d e g r e e  o f  d e f e c t i v e n e s s  w h ic h  w i l l  p ro d u c e  
t h e  sa m p le  o f  500  w i t h  10 o r  l e s s  d e f e c t i v e s  l e s s  th a n  1% 
o f  t h e  t im e .  The f i r s t  h y p o t h e s i s  o r  t r i a l  i s  3 $ . T he 
wn p w e q u a l s  15* T he P o i s s o n  t a b l e ,  i n  t h e  A p p e n d ix , ©hows 
t h a t  a  3 $  d e f e c t i v e  i n s p e c t i o n  o f  5 0 ,0 0 0  I te m s  w o u ld  y i e l d  
a s a m p le  o f  500 i te m s  w i th  10 o r  l e s s  d e f e c t i v e s  a b o u t  12 
o u t  o f  100 t i m e s .  T h is  p r o b a b i l i t y ,  1 2 $ , l i m i t  w h i le  b e t t e r  
t h a n  t h e  l i m i t  u n d e r  t h e  2$  h y p o t h e s i s  i s  s t i l l  i n s u f f i c i e n t
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f o r  t h e  a u d i to r* ®  p u rp o s e *
S eoo iid  t r i g i * The s e c o n d  h y p o t h e s i s  I s  4$.. The * n p ff 
e q u a l s  20* T he P o i s s o n  t a b l e  o f  c u m u la t iv e  p r o b a b i l i t i e s  
( I n  t h e  A p p e n d ix )  show® t h a t  r a r e l y  w o u ld  an  I n s p e c t i o n  l o t  
o f  5 0 ,0 0 0  i t e m s ,  w h ic h  w as 4% d e f e c t i v e ,  y i e l d  a sa m p le  o f  
500 w i t h  a s  few  d e f e c t i v e s  a s  10* The s a m p le  o f  5 0 0 , i f  
s e l e c t e d  fro m  t h e  4 $  d e f e c t i v e  i n s p e c t i o n  l o t  o f  5 0 ,0 0 0  
i t e m s ,  989 t i m e s  o u t  o f  1 ,0 0 0  t r i a l s  w o u ld  c o n t a i n  m ore 
t h a n  1 0  d e f e c t i v e s *  The p r o b a b i l i t i e s  a r e  © t i l l  n o t  a s  
h ig h  a s  d e s i r e d  b u t  t h e y  a r e  c l o s e  a n d  f o r  p r a c t i c a l  p u r p o s e s  
p r o b a b ly  w o u ld  be  u s e f u l  b u t  f o r  p u rp o s e  o f  I l l u s t r a t i o n  a 
t h i r d  t r i a l  i s  made*
T h i r d  t r i a l * T he t h i r d  h y p o t h e s i s  I s  4*2%* The " u p ” 
I s  2 1 .  A sa m p le  o f  500  w i t h  10 o r  l e s s  d e f e o t i v e s  w o u ld  be
s e l e c t e d  f ro m  a 4*2% d e f e c t i v e  l o t  o f  5 0 ,0 0 0  i te m s  a b o u t
6  t i m e s  o u t  o f  1 ,0 0 0 ,  o r  w i th  a p r o b a b i l i t y  o f  99*4$* T hus 
t h e  a u d i t o r  c a n  w i t h i n  c o n f id e n c e  l i m i t s  o f  a b o u t  9 9 $  s t a t e  
t h a t  t h e  d e g r e e  o f  d e f e c t i v e n e s s  d o e s  n o t  e x c e e d  4 * 2 $ .
S i m i l a r  p ro c e d u re ®  c a n  b e  u s e d  to  e s t a b l i s h  t h e  
lo w e s t  p r o b a b l e  d e g r e e s  o f  d e f e c t i v e n e s s  b o u n d a ry . The 
p r o c e d u r e s  t o  d e te r m in e  t h e  lo w e s t  p r o b a b le  d e g r e e s  o f  
d e f e c t i v e n e s s  i s  o u t l i n e d  below *
f f i r s t  t r i a l . The f i r s t  h y p o t h e s i s  I s  1 $ . T he ^ n p ” 
e q u a l s  5* T he t a b l e  o f  C u m u la t iv e  P r o b a b i l i t i e s ,  i n  t h e
A p p e n d ix , show s t h a t  an  I n s p e c t i o n  l o t  o f  5 0 ,0 0 0 ,  w h ic h  I©
1 $  d e f e c t i v e  o r  w h ich  c o n t a i n s  500 d e f e c t i v e s ,  w ou ld  p ro d u c e  
a sa m p le  o f  500  w i t h  10 o r  l e e s  d e f e c t i v e s  a b o u t  986 t im e s
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o u t  o f  1 ,0 0 0  t r i a l s ,  T h i s  sam e h y p o th e s iz e d  i n s p e c t i o n  l o t  
w o u ld  p r o d u c e  a  s a m p le  o f  500 w i th  9 o r  l a s s  d e f e c t i v e s  
a b o u t  968  t i m e s  o u t  o f  1*000 t r i a l ® .  The f i r s t  t r i a l  r e s u l t s  
l a  a  p r o b a b i l i t y  l i m i t  v e r y  © lo se  to  t h e  9 9 $  l i m i t  b u t  
a n o t h e r  h y p o t h e s i s  i s  n e e d e d  to  a r r i v e  a t  t h e  99$  l i m i t .
S e co n d  t r i a l . The s e c o n d  t r i a l  i s  .8 $ .  The wn p H 
e q u a l s  4* T he I 'o i s s o n  t a b l e  o f  C u m u la tiv e  P r o b a b i l i t i e s *  
r e p r o d u c e d  i n  t h e  A p p e n d ix , show s t h a t  an  i n s p e c t i o n  l o t  o f  
5 0 ,0 0 0  i t e m s ,  w h ic h  i s  .8 $  d e f e c t i v e  o r  w h ic h  c o n ta in e d  40  
d e f e c t i v e s ,  w o u ld  y i e l d  a sa m p le  o f  500  w i th  9 o r  l e s s  
d e f e c t i v e s  a b o u t  992 t im e s  o u t  o f  1 ,0 0 0  t r i a l s *  Thu® t h e  
h y p o th e s i z e d  i n s p e c t i o n  l o t  w o u ld  y i e l d  a  sa m p le  o f  500  
I t e m s  w i t h  a s  m any a s  10 d e f e c t i v e s  l e s s  th a n  1 $  o f  t h e  
t i m e .
T he a b o v e  t r i a l  an d  e r r o r  p r o c e d u r e s  w ou ld  p e r m i t  
t h e  a u d i t o r  t o  s t a t e ,  w i t h i n  c o n f id e n c e  l i m i t s  o f  9 9 $ , t h a t  
t h e  d e g r e e s  o f  d e f e o t i v e n e s s  i n  t h e  i n s p e c t i o n  w as n o t  m ore 
t h a n  4 * 2 $  an d  n o t  l e s s  t h a n  .8 $ .
A p r o c e d u r e  m ore  d i r e c t  th a n  t h e  f o r e g o in g  t r i a l  and 
e r r o r  p r o c e d u r e  c a n  b e  u s e d  t o  e v a l u a t e  an  I n d e c i s i v e  o r  
i n d e f i n i t e  sa m p le  r e s u l t *  T he m ore d i r e c t  p r o c e d u r e  i s  
i l l u s t r a t e d  th r o u g h  t h e  u s e  o f  t h e  sam e ex am p le  em p lo y ed  I n  
t h e  t r i a l  an d  e r r o r  p r o c e d u r e  i l l u s t r a t i o n .  The a u d i t o r  
w a n ts  t o  e s t i m a t e  t h e  r a n g e  o f  d e f e c t i v e n e s s  t h a t  w ou ld  
p ro d u c e  a  ran d o m  sa m p le  o f  500  i te m s  w i t h  10  d e f e c t i v e s  
w i th  p r o b a b i l i t y  o r  c o n f id e n c e  l i m i t s  o f  99$* I t  I s  n e c e s ­
s a r y  t o  d e te r m in e  th e  d e g r e e  o f  d e f e c t i v e n e s s  t h a t  w o u ld
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p r o d u c e  a s a m p le  o f  500 w i t h  9 o r  l e s s  d e f e c t i v e s  a t  t h e  
p r o b a b i l i t y  l i m i t  o f  99%. I f  t h e  s a a jp la  s h o u ld  c o n t a i n  9 
o r  l a s s  d e f e c t i v e s *  w i th  a c o n f id e n c e  l i m i t  o f  99%* th e n  
o n l y  r a r e l y *  1 t im e  o u t  o f  100  t r i a l s ,  w o u ld  t h e  sa m p le  
c o n t a i n  10  o r  m ore  d e f e c t i v e s ,  The a u d i t o r  t r a c e s  dow nw ard 
i n  t h e  9 o r  l e s s  d e f e c t i v e s  co lum n  o f  t h e  P o i s s o n  t a b l e  o f  
C u m u la tiv e  P r o b a b i l i t i e s  t o  t h e  99*2% p r o b a b i l i t y  l i n e .
T h e re  i s  no  99% p r o b a b i l i t y  l i n e  so  t h e  n e s t  h i g h e s t  l i n e  
i n  t h e  t a b l e  i s  u s e d ,  t h e r e f o r e ,  t h e  a p p ro x im a te  p r o b a b i l ­
i t i e s  l i m i t s  w i l l  b© s l i g h t l y  h i g h e r  th a n  99%* The *fnp* 
c o r r e s p o n d in g  t o  t h e  99.2%  p r o b a b i l i t y  l i n e  i s  4 * 0 , D iv i ­
d in g  t h e  nn p ,f o f  4 .0  by  t h e  sa m p le  e l s e  o f  500 g i v e s  t h e  
d e g r e e  o f  d e f e c t i v e n e s s  o f  t h e  I n s p e c t i o n  l o t  a s  #8%, An 
i n s p e c t i o n  l o t  o f  5 0 , 0 0 0 , w h ic h  i s  ,8% d e f e c t i v e ,  w ould  
p ro d u c e  a s a m p le  o f  500 w i th  m ore th a n  9 d e f e c t i v e s  l e s s  
th a n  1% o f  t h e  tim e *  T hus t h e  a u d i t o r  h a s  e v id e n c e  w h ich  
w o u ld  s u p p o r t  t h e  o p in io n  t h a t  t h e  d e g r e e  o f  d e f e c t i v e n e s s  
i s  no l e s s  t h a n  .8% . T h is  a n s w e r  a g r e e s  w i th  th e  a n sw e r  
a r r i v e d  a t  i n  th e  t r i a l  and e r r o r  p r o c e d u r e .
The h i g h e s t  d e g r e e  o f  d e f e c t i v e n e s s  b o u n d a ry  a t  t h e  
99% p r o b a b i l i t y  l i m i t  c a n  b e  d e te r m in e d  i n  a m a n n e r s i m i l a r  
t o  t h e  f o r e g o i n g  I l l u s t r a t i o n .  T ra c e  t h e  10 o r  l e s s  d e f e c ­
t i v e s  co lu m n  dow nw ard to  th e  ,6% p r o b a b i l i t y  l i n e .  The *6% 
p r o b a b i l i t y  l i n e  i s  t h e  n e x t  h i g h e r  p r o b a b i l i t y  l i n e  t o  t h e  
X% l i n e  w h ich  i s  d e s i r e d  b u t  i s  n o t  g iv e n  I n  t h e  t a b l e .  I f  
a s a m p le  w ou ld  c o n t a i n  10 o r  l e s s  d e f e c t i v e s  .6% o f  t h e  t im e  
t h e n  t h e  s a m p le  w o u ld  c o n t a i n  m ore th a n  10  d e f e c t i v e s  9 9 .4 $
©t  t h e  t i m e .  T he c © r ra s p o n d in g  "jap" o f  p r o b a b i l i t y  l i n e  .6 $  
l a  21* T he nnp*  ©f 21 d i v i d e d  b y  t h e  sa m p le  s is ©  o f  500 
g i v e s  th e  d e g r e e  o f  d e f e c t i v e n e s s  a s  4 .2 $ ,  ^ h e  sam e a a s v /e r  
a s  i n  t h e  t r i a l  a n d  e r r o r  p r o c e d u r e .  W ith in  t h e  c o n f id e n c e  
l i m i t s  o f  9 9 $ , s l i g h t l y  h i g h e r  b e c a u s e  o f  t h e  in c o m p le te  
t a b l e ,  t h e  a u d i t o r  o o u ld  s t a t e  t h a t  e v id e n c e  i n d i c a t e s  t h a t  
t h e  d e g r e e  o f  d e f e c t i v e n e s s  i n  t h e  i n s p e c t i o n  l o t  i s  n o t  
l e s s  t h a n  .8 $  a n d  i s  n o t  h i g h e r  t h a n  4 .2 $ *
T he p r e c e d i n g  i l l u s t r a t i o n s  t r e a t e d  o n ly  d e f e c t i v e s .
A f a i l u r e  o f  a n y  a t t r i b u t e  to  m e e t t h e  s t a n d a r d  w o u ld  
r e s u l t  i n  a d e f e c t i v e .  H o w ev er, th e  a u d i t o r  m ig h t  be in te r* *  
e s t e d  i n  a n a l y s i n g  e a c h  d e f e c t  s e p a r a t e l y *  C e r t a i n  d e f e c t s  
w o u ld  w e ig h  m o re  h e a v i l y  upon  th e  d e c i s i o n  th a n  o th e r s *
The a u d i t o r  m ig h t  d i s c o v e r  t h a t  t h e  r e t u r n e d  s a l e s ,  i n  t h e  
p r e c e d i n g  e x a m p le , w e re  p r o p e r l y  d i s p o s e d  o f  b u t  t h a t  p r o p e r  
a u t h o r i s a t i o n  m ig h t  h a v e  b e e n  o m it te d *  T h is  l a c k  o f  a u t h o r ­
i s a t i o n  m ig h t  h a v e  no e f f e c t  upon t h e  v a l i d i t y  o f  t h e  s t a t e ­
m e n ts  b u t  m anagem en t s h o u ld  be n o t i f i e d  o f  t h i s  w e a k n e ss  o r  
b reak d o w n  i n  t h e  i n t e r n a l  c o n t r o l  p ro c e d u re *  The a u d i t o r  
w ou ld  be i n  a p o s i t i o n  t o  s t a t e  t h e  p r o b a b le  num ber o f  i t e m s  
n o t  p r o p e r l y  a u t h o r i z e d  i f  h e  a n a ly z e d  th e  l a c k  o f  a u t h o r i ­
z a t i o n  i n  a m an n er s i m i l a r  to  t h e  p r o c e d u r e s  o u t l i n e d  i n  th e  
p r e v i o u s  s e c t i o n s .
l a o h  d e f e c t  c o u ld  b e  s u b j e c t e d  to  t h e  same ty p e  o f  
a n a l y s i s  a s  p r e s e n t e d  i n  t h e  f o r e g o in g  s e c t i o n s  o f  t h i s
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c h a p te r *  T he a n a l y s i s  o f  e a c h  d e f e c t  w o u ld  m ake t h e  a n a l y s i s  
p r o c e d u r e  l o n g e r  b u t  no  m ore  c o m p lic a te d *  D e f e c t s ,  a l s o ,  
c o u ld  b e  g ro u p e d  an d  e a c h  g ro u p  o f  d e f e c t s  s u b j e c t e d  to  
a n a l y s e s  s i m i l a r  t o  t h e  a n a l y s e s  o f  d e f e c t i v e s *
The a n a l y s i s  o f  a  sa m p le  p r o c e d u r e  s h o u ld  p r o v e  u s e f u l  
i n  e v a l u a t i n g  a s a m p le  r e s u l t  f o r  t h e  p u r p o s e  o f  a r r i v i n g  
at a n  o p in io n  a s  t o  t h e  s u f f i c i e n c y  o f  e v id e n c e  b u t  t h e  o t h e r  
e x tre m e  s h o u ld  a l s o  r e c e i v e  a t t e n t i o n *  E x c e s s iv e  s a m p lin g  
u n j u s t i f i a b l y  i n c r e a s e s  t h e  c o s t  o f  a n  a u d i t*  The a u d i t o r  
n e e d s  s u f f i c i e n t  e v i d e n c e ,  b u t  h e  a l s o  s h o u ld  a t t e m p t  to  
r e d u c e  t h e  c o s t  o f  t h e  a u d i t  p ro g ram *  A lso  t h e  a n a l y s i s  
p r o c e d u r e ,  i f  u n s a t i s f a c t o r y  e v id e n c e  w as I n d i c a t e d ,  w o u ld  
r e q u i r e  a n  a d j u s tm e n t  t o  be m ade i n  t h e  a u d i t  p ro g ra m  a f t e r  
t h e  p ro g ra m  w as underw ay*  T h is  a d ju s tm e n t  m ig h t p ro v e  
e m b a r ra s s in g *  A s a m p lin g  p l a n  w h ic h  w ou ld  e n a b le  t h e  a u d i t o r  
t o  s e c u r e  e v id e n c e  s u f f i c i e n t  t o  e i t h e r  r e j e c t  o r  a c c e p t  
h i s  h y p o t h e s i s  o r  h y p o th e s e s  an d  a t  t h e  sem e t im e  h a v e  t h e  
e v id e n c e  s e c u r e d  w i t h  t h e  m inim um  o f  s a m p lin g  c a n  be a r r i v e d  
a t  e a s i l y  t h r o u g h  t h e  u s e  o f  t h e  P o ls s o n  C u m u la t iv e  P ro b a ­
b i l i t y  C h a r t .  T he u s e  o f  s a m p lin g  p l a n s  r e d u c e s  e x c e s s i v e  
s a m p lin g  a n d  a v o i d s  t h e  e m b a r ra s s m e n t c a u s e d  by  a n  a d j u s t ­
m e n t o r  e x c e p t i o n  r e q u i r e d  b e c a u s e  t h e  e v a l u a t i o n  o f  a 
sa m p le  r e s u l t  I n d i c a t e s  t h a t  i n s u f f i c i e n t  e v id e n c e  w as 
s e c u r e d •
o h a f t e r  r
b e v s io \& m m  o f  s & m u m  p l a n s  th r o u g h  t h e  u s e  o f  c u m u la t iv e
PROBABILITY CHARTS BASED ON THE POISSON DISTRIBUTION
"T he d e s i g n a t i o n  'a c c e p t a n c e  sa m p lin g *  i s  g iv e n  t o  
t h e  p r o c e s s  w h e re b y  a n  I n s p e c t o r  m akes a  d e c i s i o n  r e g a r d i n g  
t h e  d i s p o s i t i o n  o f  a  g r o u p  o f  i t e m s  o n  t h e  b a s i s  o f  e v id e n c e  
s u p p l i e d  b y  t h e  e x a m in a t io n  o f  a p o r t i o n  o f  t h e  g r o u p . ”1
A c c e p ta n c e  s a m p lin g  p l a n s  o f t e n  a r e  d i s c u s s e d  u n d e r  
tw o  m a jo r  c l a s s i f i c a t i o n s ,  l o t  t o l e r a n c e  p l a n s  and  accept**  
a b l e  q u a l i t y  l e v e l  p la n s *
T he l o t  t o l e r a n c e  p l a n  i s  u s e d  t o  w arn  w hen t h e  
i n s p e c t i o n  l o t  i s  w o rs e  t h a n  a  s p e c i f i e d  p e r c e n t  o f  d e f e c ­
t i v e n e s s  a t  a  g iv e n  l e v e l  o r  p r o b a b i l i t y *  F o r  e x a m p le , 
t h e  a u d i t o r  may w is h  t o  u s e  a  p l a n  w h ic h  w i l l  w a rn  h im ,
95% o f  t h e  t i m e ,  w hen l o t s  a r e  w o rs e  t h a n  5% d e f e c t i v e .
T h e  l o t  t e l e r a n o e  p l a n s  c a n  b e  u s e d  t o  a e o o iq p lls h  t h i s *
T he e m p h a s is  i s  upon  w a r n in g  w hen a  s p e c i f i e d  d e g r e e  o f  
d e f e c t i v e n e s s  i s  e x c e e d e d *
T he a c c e p t a b l e  q u a l i t y  l e v e l  p l a n s  t a k e  a n  a p p r o a c h  
I n  t h e  o p p o s i t e  d i r e c t i o n  o f  t h e  l o t  t o l e r a n c e  p la n s *  The 
a c c e p t a b l e  q u a l i t y  l e v e l  p l a n s  a r e  so  d e s ig n e d  t h a t  l o t s  
w h ic h  a r e  c o n s i d e r e d  t o  be o f  s a t i s f a c t o r y  q u a l i t y  w i l l  
h a v e  a  lo w  p r o b a b i l i t y  o f  b e in g  r e j e c t e d *  I n  som e s i t u a t i o n s
^E dw in  O, O ld s ,  "W artim e D e v e lo p m e n ts  i n  A c c e p ta n c e  
S a m p lin g  b y  A t t r i b u t e a , "  A o o a p ta n o e  S a m p lin g  —  & Sym posium  
(W a s h in g to n , D, C*s T he A m erican  S t a t i s t i c a l  A s s o c i a t i o n ,
1 9 5 0 ) ,  p .  1 2 .
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til©  a u d i t o r *  0 © v a lu a t io n  o f  t h e  I n t e r n a l  c o n t r o l  d e v i c e s  
m ay l e a d  Him t o  b e l i e v e  t h a t  % h e  lo t®  w i l l  be o f  a  g iv e n  
q u a l i t y *  a n d  He w ant®  a  p l a n  b H at w i l l  n o t  r e j e c t  t h e s e  
l o t s  w h ic h  a r e  o f  t h e  g iv e n  a c c e p t a b l e  q u a l i t y ,  th e  a u d i t o r  
f e e l s  t h a t  t h e  d e g r e e  o f  d e f e c t i v e n e s s  i s  c o n s i d e r a b l y  l e e s  
t h a n  t h e  d e g r e e  t h a t  w o u ld  b e  a c c e p t a b l e ,  t h e  a c c e p t a b l e  
q u a l i t y  l e v e l  p l a n s  p l a c e  t h e  e m p h a s is  up o n  t h e  a u d i t o r  n o t  
r e j e c t i n g  w o rk  w h ic h  i s  a s  g o o d  a s  o r  b e t t e r  th a n  th e  ex ­
p e c t e d  q u a l i t y ;  i t  i s  u se d  w hen t h e  e x p e c te d  q u a l i t y  1® 
c o n s i d e r a b l y  b e t t e r  th a n  t h e  q u a l i t y  w h ic h  w o u ld  b e  a c c e p te d *  
o r  w h ic h  i s  c o n s i d e r a b l y  b e t t e r  th a n  t h e  q u a l i t y  w h ic h  w o u ld  
c a u s e  r e j e c t i o n . ^
T he m e th o d  o f  d e v e lo p in g  e a c h  t y p e  o f  s a m p lin g  p l a n ,  
l o t  t o l e r a n c e  p l a n s  a n d  a c c e p t a b l e  q u a l i t y  l e v e l  p l a n s ,  
t o g e t h e r  w i t h  a d i s c u s s i o n  o f  t h e  d i s a d v a n ta g e s  o f  e a c h  ty p e  
o f  p l a n ,  i s  p r e s e n t e d  I n  t h i s  c h a p t e r ,  A p r o c e d u r e  i s  
s u g g e s te d  w h ic h  w i l l  o v e r c a n e  t h e  d i s a d v a n ta g e s  o f  t h e  tw o 
t y p e s  o f  p l a n s .
T he a c c e p t a b l e  q u a l i t y  l e v e l  o f  s a m p lin g  p la n e  may 
be d e f i n e d  a s  t h e  p e r c e n t a g e  o f  d e f e c t i v e  item ®  i n  a n  in** 
s p a c t i o n  l o t  s u c h  t h a t  t h e  s a m p lin g  p l a n  w i l l  r e s u l t  i n  t h e  
a c c e p ta n c e  a t  some d e s i g n a t e d  p r o b a b i l i t y ,  u s u a l l y  95#  i n  
p u b l i s h e d  t a b l e s ,  o f  s u b m i t te d  i n s p e c t i o n  l o t s  c o n t a i n i n g
A c c e p ta b le  d u a l i t y  L e v e l
S t a t i s t i c s  (C h ic a g o :  B io h a
2 Ache a on <T, L u n ca n ,
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a a  h y p o th e s i z e d  p e re e n ta g ©  o f  d e f e c t i v e  I t e m s .  P l a n s  w h ic h  
a r e  c l a s s i f i e d  u n d e r  t h i s  t y p e  o f  h e a d in g  s t r e s s  o r  d e s c r i b e  
t h e  p la n s *  a b i l i t y  t o  a c c e p t  l o t s  w h ic h  a r e  a t  l e a s t  a s  
f r e e  f ro m  d e f e c t i v e n e s s  a s  t h e  d e s i r e d  s t a n d a r d .  I v e n  th o u g h  
t h e  p l a n  i s  c l a s s i f i e d  a® t h e  a c c e p t a b l e  q u a l i t y  l e v e l ,  i t  
h a s  b e e n  o o sq p lle d  w i t h  t h e  k n o w le d g e  t h a t  i t  a l s o  w i l l  r e j e c t  
l o t s ,  a n d  t h i s  r e j e c t i o n  p r o b a b i l i t y  s h o u ld  be c o n s id e r e d .
The p ro b le m  i s  t o  s e l e c t  t h e  m o s t e c o n o m ic a l  p l a n  t h a t  w i l l  
g i v e  a s s u r a n c e  t h a t  l o t s  a r e  n o t  s u b j e c t e d  t o  e x c e s s iv e  
S a m p lin g  d u e  t o  r e j e c t i o n  b r o u g h t  a b o u t  th r o u g h  t h e  I n i t i a l  
s a m p le ,  a n d , . a t  t h e  sam e t i m e ,  t h e  a u d i t o r  n e e d s  t o  be  
a s s u r e d  t h a t  t h e  p l a n  i s  g i v i n g  h im  s u f f i c i e n t  w a rn in g  o f  
e x c e s s i v e l y  d e f e c t i v e  i n s p e c t i o n  l o t s .
An e x a m p le  i l l u s t r a t e s  t h e  u se  o f  t h e  P o is s o n  Cumu­
l a t i v e  P r o b a b i l i t y  C h a r t  i n  t h e  c o n s t r u c t i o n  o f  a c c e p t a b l e  
q u a l i t y  l e v e l  p l a n s .  An a u d i t o r  I s  t e s t i n g  e x te n s io n ®  o f  
s a l e s  i n v o i c e s .  T he p r e l i m i n a r y  s u rv e y  o f  t h e  I n t e r n a l
c o n t r o l  h a s  i n d i c a t e d  t h a t  t h e  p ro g ra m  o f  I n t e r n a l  c o n t r o l  i s
/
a d e q u a te  f o r  t h e  a t t r i b u t e  b e in g  t e s t e d ,  a c c u r a c y  o f  e x t e n s i o n  
o f  2 ,0 0 0  a a l e s  i n v o i c e s .  The a u d i t o r  i s  w i l l i n g  t o  a c c e p t
t h e  e x t e n s i o n s  a s  r e a s o n a b l y  a c c u r a t e  I f  e v id e n c e  i n d i c a t e s
t h a t  99% o f  t h e  i n v o i c e s  a r e  p r o p e r l y  e x t e n d e d .  He b e l ie v e ® ,
b a s e d  u p o n  h i s  s u r v e y  o f  t h e  i n t e r n a l  c o n t r o l  p ro g ra m , t h a t
t h e  d e g r e e  o f  d e f e c t i v e n e s s  l a  l e s s  t h a n  1% a n d  h e  d e s ire ®  
a p l a n  w h ic h  w i l l  n o t  q u e s t i o n ,  o r  u n d u ly  r e j e o t  l o t s ,  w h io h  
a r e  com posed  o f  i t e m s  w h ic h  a r e  o n ly  1 $  d e f e c t i v e .  I f  
s a m p lin g  i s  r e s o r t e d  t o ,  some r i s k  o f  r e j e c t i o n  o r  q u e s t i o n i n g
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of l o t s  which a r e  a s  g o o d  a s  9 9 $  e f f e c t i v e  m u s t b e  t a k e n ;  
h o w e v e r ,  t h i s  r i s k  c a n  be d e te r m in e d  an d  a p l a n  d e v i s e d  t o  
f i t  the r i s k  w h ic h  t h e  a u d i t o r  i s  w i l l i n g  t o  t a k e  i n  o r d e r  
t o  e n j o y  t h e  f r u i t s  o f  a  s a m p lin g  p la n *  I n  t h i s  i l l u s ­
t r a t i o n  i t  i s  a ssu m ed  t h a t  t h e  a u d i t o r  d e c i d e s  upon  a  r i s k  
of 95$* a  r i s k  com m only u se d  i n  i n d u s t r i a l  s a m p lin g  p la n s *  
H o w ev er, a n y  o t h e r  r i s k  c o u l d  b e  u s e d  w i th  e q u a l  e a s e *  
Acdor&ing to t h e  a b o v e ,  t h e  d e s i r e d  p l a n  s h o u ld  a l lo w  l o t s  
w h le h  a r e  o n l y  1 $  d e f e c t i v e  t o  p a s s  a t  l e a s t  a s  o f t e n  a s  
95$ of the t im e *  T h e re  a r e  m any s a m p le  s iz e ©  and  a l lo w a b le  
d e f e c t i v e s  p e r  sa m p le  w h ic h  w i l l  a c c o m p l is h  t h i s  o b j e c t i v e *  
T he P o i s s o n  C u m u la tiv e  P r o b a b i l i t y  C h a r t  c a n  b e  u s e d  
to c o n s t r u c t  s a m p lin g  p l a n s  w h ich  w i l l  a c c e p t  i n s p e c t i o n  
l o t s  w h ic h  a r e  1 $  o r  l e s s  d e f e c t i v e  a t  l e a s t  9 5 $  o f  th e  
tim e *  As m e n t io n e d ,  t h e r e  a r e  m any c o m b in a t io n s  o f  sa m p le  
s i z e s  an d  a l l o w a b le  n u m b er o f  d e f e c t i v e s  t o  f i t  t h i s  c r i t e r i a *  
T he f o l l o w i n g  f o u r  p l a n s ,  i n  T a b le  XV, w ere  r e e d  f ro m  th e  
P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  C h a rt*
T he f o u r  p l a n s  w e re  c o n s t r u c t e d  i n  t h e  f o l l o w in g  
m a n n e r , u s in g  t h e  P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  C h a r t*
The 95$  p r o b a b i l i t y  o f  o c c u r r e n c e  l i n e  w as f o l lo w e d  t o  i t s  
I n t e r s e c t i o n  w i th  a z  1 c u r v e  an d  t h e  p o i n t  o f  i n t e r s e c t i o n  
i s  p n  :  *36* T h u s t h e  sa m p le  s i z e  i s  36 ( * 3 6 /  *01)* S am ple 
s i z e ,  f,n " ,  m u l t i p l i e d  b y  p e r c e n t  d e f e c t i v e  i n  i n s p e c t i o n  
l o t ,  " p " ,  e q u a l s  num ber o f  d e f e c t i v e s  i n  s a m p le ,  p n .  I f  
n  X p  s: p n ,  t h e n  n  n p n / p .  The f o r e g o in g  p r o c e d u r e  show s 
t h a t  i f  a n  i n s p e c t i o n  l o t  I s  l $  d e f e c t i v e  i t  w i l l  y i e l d  a
103
TABLE XV
POOR SAMPLE FLANS WHIOH WILL AOGEFT INSPECTION LOTS WHICH 
ARE 1 $  OR LESS DEFECTIVE AT LEAST 9 5 $  OP THE TIME
S am ple S iz e
A c c e p t t h e  I n s p e c t i o n  S o t  I F  ^  
t h e  Number o f  D e f e c t i v e s  D oes N ot 
N xoaed t h e  Meoimum A c c e p ta n c e  




...... 1 2 5 _____ _______ ____ Jk ----------------------------------------- -----------
104
ran d o m  s a m p le  o f  36  I te m s  w i t h  1  o r  l e s s  d e f e c t i v e s  95% o f  
t h e  tim e *  O n ly  r a r e l y ,  5% o f  t h e  t im e ,  w ou ld  a ran d o m  sa m p le  
o f  3 6  s p e e lm e n  s e l e c t e d  f ro m  a 1#  d e f e c t i v e  l o t  c o n t a i n  m ore 
t h a n  1  d e f e c t i v e  I te m s *  ( O th e r  p r o b a b i l i t y  l i m i t s  c o u ld  
h a v e  b e e n  u s e d  i n  a  s i m i l a r  m an n er* }
T h e  o t h e r  t h r e e  p l a n s  i n  T a b le  XV w e re  c a l c u l a t e d  i n  
a  s i m i l a r  m anner*  T he 9 5% p r o b a b i l i t y  o f  o c c u r r e n c e  l i n e  
w as f o l lo w e d  t o  t h e  i n t e r s e c t i o n  o f  t h e  i n d i c a t e d  ttc M c u rv e s  
an d  t h e  wp n w w as i n t e r p r e t e d *  From t h e  wpn*  t h e  sam p le  
s i z e  w as d e r i v e d  b y  d i v i d i n g  t h e  " p n w by  th e  h y p o th e s iz e d  
p e r c e n t  o f  d e f e c t i v e n e s s *
The f o u r  p l a n s ,  i n  T a b le  XV, h a v e  on© t h i n g  i n  common* 
T hey  a i l  w i l l  a c c e p t  95% o f  t h e  t im e  i n s p e c t i o n  l o t s  w h ich  
a r e  eom posed  o f  i t e m s  w h ic h  a r e  1% d e f e c t i v e *  T hey  a l s o  
w i l l  r e j e c t  I n s p e c t i o n  l o t s ,  an d  th e  f o l l o w i n g  o p e r a t i n g  
c h a r a c t e r i s t i c  c u r v e s  w ere  p r e p a r e d  t o  i n d i c a t e  t h e  r e s u l t s  
o f  t h e  f o u r  p l a n s  i n  o p e r a t io n *  T a b le  XVI c o n t a i n s  t h e  
p o i n t s  u s e d  i n  d e f i n i n g  th e  o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s  
f o r  t h e  f o u r  p la n s *
T a b le  XVI show s t h a t  t h e  f o u r  p l a n s  a r e  a l i k e  i n  
t h e i r  a b i l i t y  n o t  t o  q u e s t i o n  l o t s  w h ic h  h av e  o n ly  1 % d e ­
f e c t i v e  i t e m s ,  b u t  th e y  d i f f e r  w id e ly  i n  t h e i r  a b i l i t y  to  
w a rn  th e  a u d i t o r  w hen t h e  l o t s  a r e  w o rs e  t h a n  1% d e f e c t i v e *  
T he N ■ 2 ,0 0 0 ,  n  *  1 9 3 , c n 4 , p l a n  w i l l  r e j e c t  5% d e f e c t i v e  
l o t s  m ore  o f t e n  t h a n  95% o f  t h e  t im e ,  w h i le  t h e  N s  2 , 0 0 0 ,
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HQTE: The p r o b a b i l i t i e s  u s e d  i n  t h i s  t a b l e  w ere
a p p ro x im a te d  th r o u g h  t h e  u s e  o f  t h e  P o i s s o n  D i s t r i b u t i o n  
P r o b a b i l i t y  T a b le  i n  t h e  A ppendix*
I n  C h a p te r  I I I ,  I t  w as show n t h a t  a s  t h e  p e r c e n t  o f  
d e f e c t i v e n e s s  w as d e c r e a s e d  t h e  a p p ro x im a te  p r o b a b i l i t i e s  
d e te r m in e d  fro m  t h e  P o i s s o n  t a b l e s  a g r e e d  m o re  c l o s e l y  w i th  
t h e  p r o b a b i l i t i e s  d e r i v e d  fro m  s o l u t i o n s  o f  t h e  c o m b in a t o r i a l  
f o r m u l a s * T he t a b l e s  i n  C h a p te r  I I I  show  t h a t  t h e  a p p r o x i ­
m a te  p r o b a b i l i t i e s  o f  t h e  p l a n s  N s  2 , 0 0 0 , n  a  195* c a  4 ,  
an d  N = 2 ,0 0 0 ,  n  a  1 3 5 , o *  3* w i l l  b e  I n  c l o s e  a g re e m e n t 
w i th  t h e  c o m b i n a t o r i a l  p r o b a b i l i t i e s *  H ow ever, t h e  t a b l e s  
i n  C h a p te r  I I I  do  n o t  c o v e r  s a m p le s  o f  l e s s  th a n  1 0 0 *
S o l u t i o n s  o f  c o m b i n a t o r i a l  f o r m u la s  show  t h a t  an  
I n s p e c t i o n  l o t  o f  2 ,0 0 0  w h ic h  c o n t a i n s  100  d e f e c t i v e s  
( 5% d e f e c t i v e ) w i l l  y i e l d  a  sa m p le  o f  SO w i th  2 o r  l e s s  
d e f e c t i v e s  a b o u t  22*5% o f  t h e  tim e *  T h is  22*5/* p r o b a b i l i t y  
a g r e e s  c l o s e l y  w i th  t h e  p r o b a b i l i t y  I n  T a b le  XVI o f  23*6% 
w h ic h  w as d e te r m in e d  f ro m  t h e  P o i s s o n  t a b l e .  Of c o u r s e ,  
t h e r e  i s  b e t t e r  a g re e m e n t  b e tw e e n  t h e  a p p ro x im a te  p r o b a b i l i ­
t i e s  o f  th e  P o i s s o n  t a b l e  a n d  t h e  c o m b i n a t o r i a l  f o r m u la s  
p r o b a b i l i t i e s  a s  t h e  d e g r e e  o f  d e f e c t i v e n e s s  I s  d e c r e a s e d *
T he p r o b a b i l i t y  t h a t  a n  I n s p e c t i o n  l o t  of 2,000 i te m s  
w h ic h  i s  d e f e c t i v e  w o u ld  y i e l d  a  sa m p le  o f  36  w i th  1 
o r  l e s s  d e f e c t i v e s  w as com p u ted  th ro u g h  t h e  u s e  of com bina­
t o r i a l  f o r m u la s  a s  a b o u t  45*4%* T h is  p r o b a b i l i t y  o f  45*4% 
i s  i n  c l o s e  a g re e m e n t w i th  t h e  p r o b a b i l i t y  of 4 6 *3% s t a t e d  
i n  T a b le  XVI*
1 0 6
n  * 36» o ® 1 ,  p l a n  w i l l  q u e s t i o n  5$  d e f e c t i v e  i n s p e c t i o n  
l o t s  o n ly  4 6 $  o f  t h e  tim e *  The o p e r a t i n g  c h a r a c t e r i s t i c  
c u r v e s  c o n t a in e d  i n  U ig u r s  IV  g iv e  a n  e a s y  t o  co m p reh en d  
p i c t u r e  o f  t h e  a b i l i t y  o f  e a c h  p l a n  to  d i s t i n g u i s h  b e tw e e n  
v a r i o u s  d e g r e e s  o f  d e f e c t i v e n e s s *  Q l e a r l y  a  s a m p lin g  p l a n  
i n  w h ic h  o n ly  t h e  a o o e p ta b l e  q u a l i t y  l e v e l  i s  s p e c i f i e d  
m u s t  b e  em p lo y ed  w i t h  c a u t i o n ,  b e c a u s e  s u c h  a p l a n  m ig h t  
f a i l  t o  w a rn  w hen e x c e s s i v e l y  d e f e c t i v e  l o t s  a r e  I n v e s t i g a t e d *  
T h e  o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e  f o r  t h e  p l a n ,
N m 2 , 0 0 0 , n  * 1 9 5 , 0 - 4 * i s  th©  m o s t n e a r l y  p e r p e n d i c u l a r  
c u r v e  an d  i t  t h u s  s i g n i f i e s  t h a t  th©  p l a n ,  N *  2 ,0 0 0 ,  n  ss 1 95* 
c * 4 , h a s  a  b e t t e r  d i s c r i m i n a t o r y  p o w er t h a n  a n y  o f  th e  
o t h e r  t h r e e  p l a n s ,  An i d e a l  c u rv e  I© a v e r t i c a l  l i n e  a t  th e  
d e s i r e d  p e r c e n t  d e f e c t i v e  a x i s *  Th© o p e r a t i n g  c h a r a c t e r i s t i c  
c u rv e  o f  e  s e r i e s  o f  s a m p lin g  p l a n s  w h ich  i s  t h e  m o s t  n e a r l y  
p e r p e n d i c u l a r  to  t h e  d e s i r e d  p e r c e n t  o f  d e f e c t i v e n e s s  
i n d i c a t e s  t h e  p l a n  w h ic h  h a s  t h e  g r e a t e s t  d i s c r i m i n a t o r y  
pow er*  F ig u r e  IV  show s t h a t  t h e  r a n k i n g  o f  t h e  f o u r  p l a n s  
a c c o r d in g  to  t h e  g r e a t e s t  d i s c r i m i n a t o r y  p o w er i s  a s  f o l lo w s s  
1 • N 3  2 ,0 0 0 ,  n  ** 195* c s  4»
2* K S 2 ,0 0 0 ,  n  Z 135» O ss 3*
3* H a  2 ,0 0 0 ,  n  a  8 0 ,  0 5 2 ,
4 * H a  2 , 0 0 0 , n  » 3 6 , c s  1 *
From  t h e  a b o v e  a n a l y s i s ,  i t  I s  s e e n  t h a t  a s a m p lin g  
p l a n  w i th  a  s p e c i f i e d  p r o b a b i l i t y  o f  a c c e p ta n c e  a t  a  d e s i r e d  
q u a l i ty  l e v e l  i s  n o t  s u f f i c i e n t *  I n  o r d e r  t o  s e c u r e  s u f f i c i e n t  
w a r n in g  o f  e x c e s s i v e l y  d e f e c t i v e  l o t s  a n o t h e r  f a c t o r ,  t h e  l o t
If  . *3
IJLJl!
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t o l e r a n c e  f r a c t i o n  d e f e c t i v e ,  m u s t b© c o n s id e r e d *
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A n o th e r  f e a t u r e  o f  S a m p lin g  p l a n s  i s  t h e  l o t  t o l e r a n c e  
f r a c t i o n  d e f e c t i v e ,  T h i s  f e a t u r e  o f t e n  i s  te rm e d  l o t  t o l e r ­
a n c e  p e r c e n t  d e f e c t i v e  a n d  t h e  te r m s  m ay he u s e d  i n t e r ­
c h a n g e a b ly *
A s i n g l e - s a m p l e  l o t  t o l e r a n c e  p e r c e n t  d e f e c t i v e  p l a n  
s p e c i f i e s  t h e  s a m p le  s i z e  t h a t  s h o u ld  be s e l e c t e d  fro m  t h e  
i n s p e c t i o n  l o t  a n d  th e  num ber o f  d e f e c t i v e  u n i t e  t h a t  c a n n o t  
b e  e x c e e d e d  w i th o u t  t h e  l o t  b e i n g  r e j e c t e d *  Many p u b l i s h e d  
p l a n s  s e t  t h e  p r o b a b i l i t y  o f  r e j e c t i o n  a t  9G$ f o r  a  d e s i g ­
n a t e d  s a m p le  s i z e  c o u p le d  w i th  a  e e l e e t e d  " o " .  L o t  t o l e r ­
a n c e  d e f e c t i v e  p l a n s  c a n  b e  u s e d  t o  w a rn  t h e  a u d i t o r  w hen 
t h e  I n s p e c t i o n  l o t  i s  w o rse  th a n  a  s p e c i f i e d  p e r c e n t  o f  
d e f e c t i v e n e s s  a t  a  g i v e n  p r o b a b i l i t y  l e v e l ,  The e m p h a s is  
i s  up o n  w a r n in g  w hen a  s p e c i f i e d  d e g r e e  o f  d e f e c t i v e n e s s  
l a  e x c e e d e d *  I n  m any s i t u a t i o n s  e n c o u n te r e d  by  t h e  a u d i t o r  
t h e  e m p h a s is  p r o p e r l y  s h o u ld  be p l a c e d  upon a  p l a n  w h ic h  w i l l  
w a rn  w hen a n  e x c e s s i v e  am ount o f  d e f e c t i v e n e s s  i s  p r e s e n t*
I n  som e a u d i t i n g  J o b s  t h e  p r o b a b i l i t y  o f  t h e  p r e s e n c e  o f  a n  
e x c e s s i v e  d e g r e e  o f  d e f e c t i v e n e s s  i s  h i g h e r  t h a n  i n  o t h e r  
J o b s .
An exam ple  i s  u s e d  t o  p r e s e n t  t h e  m e th o d  o f  u s in g  t h e  
P o i s s o n  C u m u la tiv e  P r o b a b i l i t y  C h a r t  t o  d e v e lo p  s a m p lin g  
p la n a  w i t h  a s p e c i f i e d  l o t  t o l e r a n c e  p e r c e n t  d e f e c t i v e *
An a u d i t o r  I s  t e s t i n g  voucher®  f o r  p r o p e r  c l a s s i f i c a t i o n ,
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a n d  h e  l i a s  e v a l u a t e d  t h e  I n t e r n a l  c o n t r o l  p r o c e d u r e s  o f  t h i s  
o p e r a t i o n  a s  i n a d e q u a t e *  He w a n ts  a  p l a n  w h ic h  w i l l  w arn  
h im  or t h e  p r e s e n c e  or an  e x c e s s i v e  n u m b er o f  d e f e c t i v e  i te m s *  
B e c a u se  o f  t h e  l a c k  o f  a s s u r a n c e  t h a t  t h e  i n t e r n a l  c o n t r o l  
i s  a d e q u a te  h e  w a n ts  a  p l a n  w h ic h  w i l l  w arn  h im  w i th  a  h ig h  
d e g r e e  o f  p r o b a b i l i t y ,  f o r  p u r p o s e s  o f  t h i s  e x a m p le  a  c o n f i ­
d e n c e  l i m i t  o f  99% i s  u s e d ,  w hen t h e  d e g r e e  o f  d e f e c t i v e n e s s  
e x c e e d s  2%» He d e c i d e s  u p o n  a  d e s i r a b l e  p l a n  w h ic h  w i l l  
r e j e c t  l o t s  w i t h  2% d e f e c t i v e  i t e m s  99% o f  t h e  t im e ,  -A gain, 
a s  i n  t h e  p r e c e d i n g  s e c t i o n  d e a l i n g  w i th  a c c e p t a b l e  q u a l i t y  
l e v e l  p l a n s ,  t h e r e  a r e  m any c o m b in a t io n s  o f  s a m p le  s i z e s  
an d  r e j e c t i o n  n u m b e rs  w h ic h  w i l l  a c c o m p l is h  h i s  o b j e c t i v e *
T he a u d i t o r ' s  p ro b le m  i s  t o  s e l e c t  th e  p l a n  w h ic h  w i l l  s e r v e  
h i s  p u r p o s e  I n  t h e  m o s t e c o n o m ic a l  m a n n e r , e c o n o m ic a l  b o th  
t o  t h e  c l i e n t  a s  w e l l  a s  t o  t h e  a u d i t o r *  I n  o t h e r  w o rd s , 
t h e  a u d i t o r  w a n ts  am p le  a s s u r a n c e  t h a t  t h e  v o u c h e r s  a r e  
d i s t r i b u t e d  t o  t h e  p r o p e r  a c c o u n t s  end a t  t h e  sam e t im e  h e  
w a n ts  t o  p r e v e n t  b u r d e n in g  t h e  c o s t  o f  t h e  a u d i t  w i t h  un­
j u s t i f i e d  s a m p l in g .
T he P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  C h a r t  c a n  b e  u se d  
t o  d e r i v e  m any c o m b in a t io n s  o f  wa ” an d  n c ” w h ic h  w i l l  r e j e c t  
99% o f  t h e  t im e  I n s p e c t i o n  l o t s  w h ic h  a r e  2% d e f e c t i v e .  -As 
i n  t h e  e x p l a n a t i o n  o f  t h e  a c c e p t a b l e  q u a l i t y  l e v e l  p l a n s ,  
s e v e r a l  p o s s i b l e  s o l u t i o n s  a r e  o f f e r e d  a n d  a n a ly s e d .  H ow ever, 
t h e  m a n n e r  o f  d e r i v i n g  t h e  p l a n s  i s  som ew hat d i f f e r e n t .
I f  t h e  p r o b a b i l i t y  o f  a c c e p ta n c e  i s  1% th e n  t h e  
p r o b a b i l i t y  o f  r e j e c t i o n  i s  99%, o r  s t a t e d  I n  a n o t h e r  w ay ,
i f  t h e  p r o b a b i l i t y  o f  th©  o c c u r r e n c e  o f  an  © ven t i s  1% th e n  
% h e  p r o b a b i l i t y  t h a t  t h e  e v e n t  w i l l  n o t  o c c u r  i s  9 9 $ . The 
1 $  p r o b a b i l i t y  o f  o c c u r r e n c e  o f  "o *  o r  le a ®  d e f e c t i v e s  l i n e  
o f  t h e  c u m u la t iv e  p r o b a b i l i t y  c h a r t  c a n  b e  r e a d  a® t h e  9 9 $  
p r o b a b i l i t y  o f  o c c u r r e n c e  o f  m o re  t h a n  " c "  d e f e c t i v e s ,  o r  
t h e  1 $  p r o b a b i l i t y  © f o c c u r r e n c e  l i n e  c a n  b e  i n t e r p r e t e d  
a s  t h e  99% p r o b a b i l i t y  o f  r e j e c t i o n  l i n e *
T he s a m p l in g  p l a n s  i n  T a b le  X V II, a l l  o f  w h ic h  r e j e c t  
2% d e f e c t i v e  l o t s  99% o f  t h e  t i m e ,  w e re  d e te r m in e d  i n  t h e  
f o l l o w in g  m anner*  T he 99% p r o b a b i l i t y  o f  r e j e c t i o n  l i n e  
{1% p r o b a b i l i t y  o f  o c c u r r e n c e  o f  wo ” o r  l e s s  d e f e c t i v e s  
l i n e )  w as r e a d  a c r o s s  t o  i t s  i n t e r s e c t i o n  w i th  t h e  c *  0 ,  
o - l ,  a n d  © *  2 c u rv e s *  The c o r r e s p o n d in g  ^pn*1 v a l u e s  
f o r  e a c h  o f  t h e  p o in t©  o f  I n t e r s e c t i o n  war© d i v i d e d  by  2%, 
t h e  l o t  t o l e r a n c e  d e f e c t i v e  p e r c e n ta g e *  The p o i n t s  o f  
i n t e r s e c t i o n  w e re  a p p r o x im a te ly  4 * 6 ,  6 * 7 , an d  8*5* I t  i s  
n e a r l y  i m p o s s i b l e  t o  r e a d  th e  p o i n t s  o f  i n t e r s e c t i o n  e x a c t ly *  
I n  o r d e r  t o  e r r  on  t h e  c o n s e r v a t i v e  s i d e ,  a  l a r g e r  s a m p le  
an d  g r e a t e r  a s s u r a n c e  t h a t  2% d e f e c t i v e  l o t s  w i l l  b e  r e j e c t e d ,  
t h e  p o i n t s  s h o u ld  be i n t e r p r e t e d  t o  t h e  r i g h t  o f  t h e  p o i n t s  
o f  i n t e r s e c t i o n *  T he s a m p le  s i z e s  w e re  2 3 0 , 3 3 5 % an d  435* 
O p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s  o f  t h e s e  t h r e e  p l a n s  
w e re  p r e p a r e d  I n  o r d e r  t o  ju d g e  t h e  a b i l i t y  o f  e a c h  p l a n  
t o  d i s t i n g u i s h  b e tw e e n  l o t s  o f  v a r y in g  d e g r e e s  o f  d e f e c t i v e ­
n e s s *  T a b le  XVII c o n t a i n s  th©  p o i n t s  u s e d  In  p r e p a r i n g  
t h e  t h r e e  o p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s  i n  F ig u re  5*
T a b le  X V II p e r m i t s  a m ore d i s c r i m i n a t o r y  e v a l u a t i o n  o f  t h e
I l l
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t h r e e  p l a n s  t h a n  w o u ld  be p o s s i b l e  th r o u g h  t h e  c u r v e  a n a ly ­
s i s , b e c a u s e  t h e  u s e  o f  f a b l e  XVII d o e s  n o t  r e q u i r e  an  
i n t e r p r e t a t i o n  o f  t h e  p r o b a b i l i t y  p o i n t s  a s  w o u ld  t h e  u se  
o f  t h e  o p e r a t i n g  o h a r a c t e r i s t i c  c u rv e s *  The o p e r a t i n g  
c h a r a c t e r i s t i c  c u r v e s ,  h o w e v e r , do  g iv e  a p i c t u r e  o f  th e  
d i s c r i m i n a t o r y  p o w e rs  o f  t h e  t h r e e  p l a n s  i n  a m anner w h ich  
i s  q u i c k e r  a n d  e a s i e r  t o  com prehend*
T he t h r e e  p l a n s  I n  T a b le  XVII and  F ig u r e  5 w i l l  
a c c e p t  l o t s  w h ic h  a r e  2% d e f e c t i v e  a b o u t  1 $  o f  t h e  t im e  
o r  t h e y  w i l l  r e j e c t  2% d e f e c t i v e  l o t s  a p p r o x im a te ly  99 t im e s  
o u t  o f  100* A l l  t h r e e  o f  t h e s e  p l a n s  w i l l  w arn  t h e  a u d i t o r ,  
w i t h i n  t h e  d e s i r e d  p r o b a b i l i t y  l i m i t s  o f  99#* when th© 
d e g r e e  o f  d e f e c t i v e n e s s  i s  2 #  o r  m ore* H ow ever, a t  lo w e r  
l e v e l s  o f  d e f e o t l v e n e s s  t h e  p l a n s  o p e r a t e  w i th  d i f f e r e n t  
d e g r e e s  o f  e f f e c t i v e n e s s *  The d i s c r i m i n a t o r y  p o w ers  o f  t h e  
t h r e e  p l a n s  d i f f e r  t o  an  i n c r e a s i n g  e x t e n t  a s  th e  p e r c e n t  
o f  d e f e c t i v e n e s s  i n  i n s p e c t i o n  l o t s  d e c r e a s e s *  The s a m p lin g  
p l a n ,  K s  5 * 0 0 0 , n  a  2 3 0 ,  c s  0 ,  w o u ld  r e j e c t  *5# d e f e c t i v e  
I n s p e c t i o n  l o t s  a b o u t  6 8 #  o f  t h e  tim e*  T h is  6 8 #  p r o b a b i l i t y  
o f  r e j e c t i n g  *5# d e f e c t i v e  l o t s  m ig h t  n o t  c o r r e s p o n d  w i th  
t h e  w is h e s  o f  t h e  a u d i to r *  T h is  p l a n ,  w h i le  i t  w o u ld  a c c e p t  
2 #  d e f e c t i v e  l o t s  o n ly  a b o u t  1 #  o f  t h e  t im e ,  w ou ld  c a u s e  a n  
i n s p e c t i o n  l o t  w i t h  d e g r e e s  o f  d e f e o t l v e n e s s  o f  *5# t o  b e  
q u e s t io n e d  o r  r e j e c t e d  w i th  a la x ra in g  h ig h  f r e q u e n c y  * A p la n  
I n  w h ic h  o n ly  t h e  l o t  t o l e r a n c e  p e r c e n t  d e f e c t i v e  i s  con ­
s i d e r e d  c o u ld  r e s u l t  i n  r e j e c t i o n  o r  q u e s t i o n i n g  o f  l o t s  
w h ic h  a c t u a l l y  c o n t a i n  a  d e g r e e  o f  d e f e c t i v e n e s s  w h ic h  w ou ld
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b e  a c c e p t a b l e  t o  t h e  a u d i t o r *
F a c t o r s  o t h e r  th a n  t h e  l o t  t o l e r a n c e  p e r c e n t  d e f e c t i v e  
s h o u ld  b e  t a h e n  i n t o  c o n s i d e r a t i o n  i n  d e s ig n in g  a s a m p lin g  
p la n *  T he n e x t  s e c t i o n  i l l u s t r a t e s  th e  m e th o d  o f  u s in g  t h e  
P o i s s o a  C u m u la t iv e  P r o b a b i l i t y  C h a r t  t o  d e v e lo p  a  s a m p lin g  
p l a n  w h ic h  w i l l  r e j e c t  u n s a t i s f a c t o r y  l o t a  w i t h i n  d e s i r e d  
c o n f id e n c e  l i m i t s  a n d  w h ic h  w i l l  a c c e p t  s a t i s f a c t o r y  l o t s  
w i t h i n  d e s i r e d  c o n f id e n c e  l i m i t s *
U se o f  t h e  F o l s s o n  C u m u la t iv e  P r o b a b i l i t y  C h a r t  t o  f te v e lo p  
s«m pi 1 nfl P l a n s  w i t h  an  A c c e p ta b le  q u a l i t y  L im i t  and  a L o t
T o le r a n c e  P e r c e n t  D e f e c t iv e
P r e v i o u s l y  i t  w as show n t h a t  t h e  us© o f  a  s a i l i n g  
p l a n  i n  w h ic h  o n ly  t h e  a c c e p t a b l e  q u a l i t y  l i m i t  w as s p e c i f i e d  
a t  som e d e s i r e d  c o n f id e n c e  l i m i t  m ig h t  r e s u l t  i n  p a s s i n g  
( a c c e p t i n g )  u n d e s i r a b l e  l o t s  w i t h  a n  a l a r m in g ly  h ig h  f r e ­
q u en cy *  A p l a n  i n  w h ic h  o n ly  t h e  l o t  t o l e r a n c e  p e r c e n t  
d e f e c t i v e  w as s p e c i f i e d  m ig h t  r e s u l t  i n  e x c e s s iv e  r e j e c t i o n  
o f  l o t s  w h ic h  a r e  s a t i s f a c t o r y  o r  a c c e p t a b l e .  The a u d i t o r  
n e e d s  a  p l a n  w h ic h  w i l l  r e j e c t  u n s a t i s f a c t o r y  l o t s  w i t h i n  
d e s i r e d  c o n f id e n c e  l i m i t s  an d  w h ich  w i l l  a c c e p t  s a t i s f a c t o r y  
l o t s  w i t h i n  d e s i r e d  c o n f id e n c e  l i m i t s *  A p l a n  w i th  an  
a c c e p t a b l e  q u a l i t y  l i m i t  an d  a  l o t  t o l e r a n c e  p e r c e n t  d e f e c ­
t i v e  i s  n e e d e d . S uch  p l a n s  c a n  b e  d e v e lo p e d  on  a t r i a l  an d  
e r r o r  b a s i s  t h r o u g h  t h e  u se  o f  c o m b i n a t o r i a l  f o r m u la s .  
O p e r a t i n g  c h a r a c t e r i s t i c  c u r v e s  f o r  v a r i o u s  c o m b in a t io n s  
o f  " n H, an d  "o "  c o u ld  be com pu ted  an d  t h e  p l a n  m o st
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n e a r l y  f i t t i n g  t h e  n e e d s  o f  t h e  a u d i t o r  c o u ld  be  s e l e c t e d *
A m uch s h o r t e r  a n d  l e s s  l a b o r i o u s  m e th o d  o f  d e r i v i n g  s a m p lin g  
p l a n s  w h ic h  w i l l  a c c e p t  s a t i s f a c t o r y  l o t s  w i t h i n  d e s i r e d  
c o n f id e n c e  l i m i t s  a n d  w h ic h  w i l l  r e j e c t  u n s a t i s f a c t o r y  l o t s  
w i th  t h e  d e s i r e d  f r e q u e n o y  in v o l v e s  t h e  u s e  o f  t h e  P o l  a e o n  
C u m u la t iv e  P r o b a b i l i t y  C h a r t*
An e x a m p le  i s  u s e d  t o  show  th e  m e th o d  o f  u s in g  th e  
P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  C h a r t  t o  d e v e lo p  s a m p lin g  
p l a n s  w i t h  a  s p e c i f i e d  a c c e p t a b l e  q u a l i t y  l i m i t  an d  a 
s p e c i f i e d  l o t  t o l e r a n o e  p e r c e n t  d e f e c t i v e *  T he p r o b a b i l i ­
t i e s  end  d e g r e e s  o f  d e f e c t i v e n e s s t u s e d  I n  t h i s  sam p le*  
e r e  n o t  s u g g e s te d  a s  a p p l i c a b l e  o r  a p p r o p r i a t e  f o r  a u d i t i n g  
w ork* t h e y  a r e  u se d  m e r e ly  f o r  I l l u s t r a t i v e  p u rp o s e s *
I n  e a c h  c a s e  t h e  a u d i t o r  m u s t d e c id e  upon  t h e  r i s k s  w h ich  
h e  i s  w i l l i n g  t o  u n d e r t a k e .
An a u d i t o r  i s  t e s t  c o m p a rin g  t h e  p u r c h a s e  I n v o i c e s  
o f  a  p e r i o d  w i th  t h e  r e c e i v i n g  r e p o r t s  o f  t h e  p e r i o d .  T he 
a u d i t o r *  I n  o r d e r  t o  o h eo k  t h e  e f f e c t i v e n e s s  o f  th e  c u t - o f f  
o f  t h e  p e r i o d ,  m ig h t  co m pare  t h e  p u r c h a s e  I n v o ic e s  o f  a  b r i e f  
p e r i o d ,  t h r e e  d a y s  t o  a w ee k , f o r  t h e  b e g in n in g  an d  e n d in g  
o f  t h e  p e r i o d  u n d e r  r e v ie w *  T he t e s t —c h e c k in g  d i s c u s s e d  
i n  t h i s  s e c t i o n  d o e s  n o t  i n c l u d e  t h e  c h e c k s  n e c e s s a r y  f o r  
e v a l u a t i n g  t h e  e f f e c t i v e n e s s  o f  t h e  p e r i o d i c  c u t - o f f .  The 
a u d i t o r ,  i n  t h e  e x a m p le , i s  s e e k in g  e v id e n c e  upon  w h ic h  t o  
b a s e  a n  o p in io n  c o n c e r n in g  w h e th e r  t h e  p u r c h a s e  i n v o i c e s  
a g r e e  s u b s t a n t i a l l y  w i th  I n f o r m a t io n  on  th e  r e c e i v i n g  r e p o r t s .  
T he a u d i t o r  d e c i d e s  t h a t  h e  w a n ts  t o  a c c e p t  t h e  p u r c h a s e
1X6
i n v o i c e s  a a  r e a s o n a b l y  Xn a g re e m e n t  w i th  r e c e i v i n g  r e p o r t s  
i f  e v id e n c e  I n d i c a t e s  t h a t  a t  l e a s t  95% o f  t h e  I n v o ic e s  
a g r e e  w i th  t h e  r e c e i v i n g  r e p o r t s *  He b e l i e v e s ,  b a s e d  upon 
h i s  a n a l y s e s  o f  t h e  i n t e r n a l  c o n t r o l  p ro g ra m , t h a t  99% o r  
m ore  a r e  i n  a g re e m e n t*  H o w ev er, h e  w a n ts  e v id e n c e  to  s u p p o r t  
h i s  o p i n i o n  o f  t h e  i n t e r n a l  c o n t r o l  p ro g ram *  f u r t h e r ,  he 
w a n ts  c o n f id e n c e  l i m i t s  o f  95% f o r  r e j e c t i o n  and  a c c e p ta n c e *
I t  i s  n e c e s s a r y  t o  d e v e lo p  a  p l a n  w h ic h  w i l l  a c c e p t  
l o t s  w i t h  a  p e r c e n t  o f  d e f e o t i v e n e s s  w h ic h  i s  d i f f e r e n t  
f ro m  t h e  p e r c e n t  o f  d e f e c t i v e n e s s  w h ic h  w i l l  c a u s e  r e j e c t i o n *
A p l a n  c a n n o t  be  d e v e lo p e d  w h ic h  w i l l  o p e r a t e  f o r  r e j e c t i o n  
an d  a c c e p ta n c e  a t  t h e  sam e d e g r e e  o f  d e f e c t i v e n e s s *  A p l a n  
c a n n o t  a c c e p t  a n d  r e j e c t  l o t s  w h ic h  a r e  2% d e f e c t iv e *  A 
p l a n  c a n  b e  d e s ig n e d  t o  r e j e c t  l o t s  w h ic h  a r e  2% d e f e c t i v e ,  
an d  t o  a c c e p t  1 % d e f e c t i v e  l o t s ,  b u t  l o t s  w i th  d e g r e e s  o f  
d e f e c t i v e n e s s  w h ic h  l i e  b e tw e e n  1% a n d  2% w i l l  b e  a c c e p te d  
a t  t im e s  an d  r e j e c t e d  a t  t im e s  w i th  a  f r e q u e n c y  t h a t  d o e s  
n o t  c o r r e s p o n d  w i t h  t h e  c o n f id e n c e  l i m i t s  s t a t e d  i n  t h e  
s a m p lin g  p l a n  o r  c o n f id e n c e  l i m i t s  d e s i r e d *  The a r e a  o f  
I n d e c i s i o n  (1%~2%) c a n  b e  n a r ro w e d  th r o u g h  i n c r e a s e d  s a m p lin g  
b u t  i t  c a n n o t  b e  e l i m i n a t e d  i f  s a m p l in g  i s  u sed*
A c c o rd in g  t o  t h e  a b o v e  a n a l y s i s  o f  t h e  i n t e r n a l  c o n t r o l  
t h e  a u d i t o r  t h i n k s  t h a t  99% o r  m ore o f  t h e  p u r c h a s e  i n v o i c e s  
a r e  i n  a g re e m e n t w i th  t h e  r e c e i v i n g  r e p o r t s *  He w a n ts  a p l a n  
w h ic h  w i l l  o p e r a t e  I n  t h e  f o l l o w in g  m a n n e r .
1* A c c e p t a t  l e a s t  95% o f  t h e  t im e  l o t s  w h ic h  
a r e  X% o r  l e s s  d e f e c t i v e *  (L o ts  w h ic h  a r e  l e s s
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d e f e c t i v e  t h a n  1 #  w i l l  be  r e j e c t e d  1 ®&& o f t e n  tJb.au 
l o t s  w h ic h  a r e  2% d e f e c t i v e * )  Th© a u d i t o r  w a n ts  a  
p l a n  w h ic h  w i l l  s e ld o m  q u e s t i o n  l o t a  w h ic h  a r e  
9 9 #  o r  m o re  e f f e c t i v e *
2# B e je o t  a t  l e a s t  9 5 #  o f  t h e  t im e  l o t a  w h ich  
a r e  5#  o r  m ore  d e f e c t i v e *
A p r o c e d u r e  f o r  d e r i v i n g  a  s a m p lin g  p l a n  t o  s a t i s f y  
t h e  a b o v e  tw o  r e q u i r e m e n t s  i s  o u t l i n e d 8
S te p  1* I n  t h e  P o i s s o n  C u m u la tiv e  P r o b a b i l i t y  
C h a r t  t h e  9 5 #  p r o b a b i l i t y  o f  a c c e p ta n c e  l i n e  i s  
f o l lo w e d  to  some a r b i t r a r i l y  s e l e c t e d  t r i a l  v a lu e  
f o r  V .  The © = 2 c u rv e * s  i n t e r s e c t i o n  w i t h  th e  
9 5 #  p r o b a b i l i t y  o f  a c c e p t a n c e  l i n e  i s  t r i e d  f i r s t *
T he 9 5 #  p r o b a b i l i t y  o f  a c c e p ta n c e  l i n e  i n t e r s e c t s  
t h e  o s  2 c u r v e  a t  a  wp n w o f  0*8* S in c e  ^ p 1* ( p e r ­
c e n t  o f  d e f e c t i v e n e s s  w h ic h  s h o u ld  be  a c c e p te d  95# 
o f  t h e  t im e )  p r e v i o u s l y  w as d e c id e d  t o  be 1 # , t h e  
" n ” c o r r e s p o n d in g  t o  a "p*1 o f  1 #  an d  a  " p n tt o f  
#08 I s  8 0 .  T he wn ,f o f  80 i s  a r r i v e d  a t  b y  d i v i d i n g  
t h e  "p *  o f  1 #  i n t o  t h e  "p n "  o f  0 ,8 *
S te p  2* T he a u d i t o r  w a n ts  t o  r e j e c t  5# d e f e c t i v e  
l o t s  9 5 #  o f  t h e  t im e  o r  h e  I s  w i l l i n g  t o  r i s k  a c ­
c e p t  i n g  5#  d e f e c t i v e  l o t s  5# o f  t h e  tim e#  The wp n n 
e q u a l s  4  l i n e  ( 'sam p le  s i z e  X p e r c e n t  o f  d e f e c t i v e ­
n e s s  s  " p n " f o r ' 80  X 5#  s  4 * 0 ) i n t e r s e c t s  t h e  o * 2 
c u r v e  a t  t h e  2 4 #  p r o b a b i l i t y  o f  a c c e p ta n c e  l in e *
T he 2 4 #  p r o b a b i l i t y  o f  a c c e p ta n c e  l i n e  c a n  b e  i n t e r p r e t e d
i i  a
a s  t h e  76% p r o b a b i l i t y  o f  r e j e c t i o n  l i n e .  The p l a n  
a  *  8 0  an d  e *  2 , h a s  t h e  d e s i r e d  p r o b a b i l i t y  o f  
a c c e p t i n g  1% o r  l e s s  d e f e c t i v e  l o t a  b u t  t h e  p l a n  
w o u ld  n o t  r e j e c t  5% d e f e c t i v e  l o t s  w i th  th e  d e s i r e d  
f r e q u e n c y .  A n o th e r  c o m b in a t io n  o f  ITn "  an d  wo w 
s h o u ld  b e  t r i e d *
S te p  3* T he © * 4  c u r v e  i s  t r i e d  n e x t*  The 95% 
p r o b a b i l i t y  o f  a c c e p ta n c e  l i n e  i n t e r s e c t s  t h e  c z  4  
c u r v e  a t  **pnw o f  1 *9 5 • T he c o r r e s p o n d in g  " a "  e q u a l s  
1 9 5 . (1 * 9 5  d i v i d e d  by 1%*)
S te p  4* T he n e x t  s t e p  i s  t o  d e te r m in e  t h e  p r o b a ­
b i l i t y  t h a t  a  sa m p le  o f  195  w i l l  r e j e c t  5% d e f e c t i v e  
l o t s .  T he "p n "  o f  a  s a m p le  o f  195  s e l e c t e d  fro m  a 
5% d e f e c t i v e  i n s p e c t i o n  l o t  I s  9*75* T he 9*75 " p n w 
l i n e  i n t e r s e c t s  t h e  a  m 4  c u rv e  a t  a  p r o b a b i l i t y  
o f  a c c e p ta n c e  w h ic h  i s  l e s s  t h a n  5%* T h e r e f o r e  
a  s a m p le  o f  195 w i t h  a  © * 4  w i l l  r e j e c t  5% d e f e c ­
t i v e  l o t s  m ore o f t e n  th a n  95% o f  t h e  tim e*  I t  l a  
i m p o s s i b l e ,  d u e  t o  th e  d i s c r e t e  n a t u r e  o f  t h e  I te m s  
co m p o s in g  t h e  i n s p e c t i o n  l o t ,  t o  d e te r m in e  a  ,ro tt 
c u r v e  w h ic h  w i l l  I n t e r s e c t  th e  e x a c t  d e s i r e d  p r o b a ­
b i l i t i e s  f o r  r e j e c t i o n  an d  a c c e p ta n c e .  The a d j u s t ­
m e n t m ade i n  t h i s  exam ple  I n c r e a s e d  t h e  c o n f id e n c e  
l i m i t s *  An i n t e r p r e t a t i o n  o f  t h e  i n t e r s e c t i n g  
p o i n t s  t o  t h e  r i g h t  o f  t h e  a c t u a l  p o i n t  o f  i n t e r ­
s e c t i o n  r e s u l t s  i n  i n c r e a s i n g  t h e  c o n f id e n c e  l i m i t s .  
The m e th o d  o f  I n c r e a s i n g  t h e  c o n f id e n c e  l im i t©  w as
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d i s c u s s e d  p r e v i o u s l y  l a  C h a p te r  V*
T he s e c o n d  t r i a l ,  S te p s  3 a n d  4  i n  t h e  ab o v e  o u t l i n e ,  
s e r v e  t h e  g o a l s  s e t  b y  t h e  a u d i t o r *  The a u d i t o r  h a s  a r r i v e d  
a t  t h e  f o l l o w in g  p l a n :
1 * S e l e e t  a  ran d o m  sa m p le  o f  195 i te m s *
2 ,  .A ccept t h e  i n v o i c e s  a s  b e in g  i n  r e a s o n a b le  
a g re e m e n t  w i th  t h e  r e c e i v i n g  r e p o r t s  i f  t h e  
sa m p le  c o n t a i n s  4  o r  l e s s  d e f e c t i v e s *
3* R e j e c t  th e  I n s p e c t i o n  l o t  i f  t h e  sa m p le  c o n t a i n s  
m o re  t h a n  4  d e f e c t i v e s *
T he s a m p lin g  p l a n ,  n  m 1 9 5 , c »  4 , w i l l  c a u s e  
d e f e c t i v e  l o t s  t o  be r e j e c t e d  a b o u t  95  t im e s  o u t  o f  100  
t r i a l s *  L o t s  w i th  g r e a t e r  d e g r e e s  o f  d e f e c t i v e n e s s  t h a n  
5% w i l l  b e  r e j e c t e d  m ore t h a n  9 5 $  o f  t h e  tim e*  T he p l a n ,  
n  s  195* c  s  4 ,  w i l l  c a u s e  l o t s  o f  1$  d e f e c t i v e s  to  be 
r e j e c t e d  a b o u t  5 t im e s  o u t  o f  100 t r i a l s *  L o ts  o f  l e s s  
t h a n  1 $  d e f e c t i v e n e s s  w i l l  be  q u e s t io n e d  l e s s  o f te n *
The P o i s s o n  C u m u la t iv e  P r o b a b i l i t i e s  C h a r t  i s  r a t h e r  
d i f f i c u l t  t o  r e a d  an d  t o  i n t e r p r e t ,  t h e r e f o r e ,  t h e  p r o b a b i l i ­
t i e s  o f  a s a m p lin g  p l a n  d e r i v e d  fro m  t h e  u s e  o f  t h e  c h a r t  
s h o u ld  be c h e e h e d  b y  a  r e f e r e n c e  t o  t h e  P o i s s o n  C u m u la tiv e  
P r o b a b i l i t y  T a b le *
The a b o v e  t r i a l  an d  e r r o r  p r o c e d u r e  i s  l a b o r i o u s  and  
i n  m any o a s e s  t h i s  t y p e  o f  p r o c e d u r e  w ou ld  b e  e v e n  m ore 
t e d i o u s  t h a n  t h e  a n a l y s i s  p r e s e n te d *  An o u t l i n e  o f  a  
b e t t e r  p r o c e d u r e  a n d  a  l e s s  l a b o r i o u s  p r o c e d u r e  i s  s u g g e s te d
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i n  a n  a r t i c l e  b y  A, B* B u rg e s s * ?
An e a s y  bo c o n s t r u c t  m e c h a n ic a l  a i d  g r e a t l y  f a c i l l -  
b a b e s  t h e  d e t e r m i n a t i o n  o f  a  s a m p lin g  p l a n  w i th  s p e c i f i e d  
r e j e c t i o n  a n d  a e e e p b a n c e  l i m i t s *  T h is  a i d  i s  a n  WLH c u t  
f ro m  a  p i e c e  o f  p a p e r  on  w h ic h  t h e  b o t to m  l i n e  i s  m arked  
t h e  "pa*1 o f  1 ,  2 ,  3 ,  4 ,  an d  so  f o r th *  The I n t e r m e d i a t e  
v a l u e s  o f  "p a*  m ay a l s o  b e  i n d i c a t e d  t o  f a c i l i t a t e  t h e i r  
i n t e r p r e t a t i o n  *
T he " p a ” a x i s  on t h e  P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  
C h a r t  i s  l o g a r i t h m © t i c ,  so  t h a t  t h e  l i n e a r  d i s t a n c e  b e tw e e n
t
1 t o  2 i s  t h e  same a s  fro m  2 to  4 ,  o r  fro m  4 to  8 ,  an d  so  
on* T h i s  f a e t  m ak es i t  p o s s i b l e  t o  d e te r m in e  d i r e c t l y  a  
c o m b in a t io n  o f  Bn "  an d  ffc ” w h ic h  w i l l  a c c e p t  s a t i s f a c t o r y  
l o t s  a n d  r e j e c t  u n s a t i s f a c t o r y  l o t s  w i th  a  s p e c i f i e d  
f r e q u e n c y .
T he " p n w o f  a  g iv e n  s a m p le  s i z e  i s  p r o p o r t i o n a t e  t o  
t h e  p e r c e n t  o f  d e f e c t i v e n e s s  i n  d i f f e r e n t  i n s p e c t i o n  l o t s *
The " p n w o f  a s a m p le  o f  100  i t e m s  s e l e c t e d  from  a l o t  w h ic h  
i s  2% d e f e c t i v e  i s  tw ic e  a s  l a r g e  a s  t h e  ”p n M o f  a sa m p le  
© f 100  i t e m s  s e l e c t e d  fro m  a  l o t  w h ic h  I s  15  ̂ d e f e c t i v e .  
S i m i l a r l y  t h e  "p n "  o f  a  sa m p le  o f  200 i t e m s  s e l e c t e d  fro m  
a l o t  w h ic h  i s  5% d e f e c t i v e  i s  5 tim e©  th e  f,p n ” o f  a  sa m p le  
o f  200 s e l e c t e d  fro m  a l o t  w h ic h  i s  1#  d e f e c t i v e *
I n  th e  ex am p le  u s e d  i n  t h i s  s e c t i o n ,  t h e  a u d i t o r
3a . r . B u r g e s s ,  WA G r a p h ic a l  M ethod  o f  D e te rm in in g  
A S i n g l e  S a m p lin g  P l a n , ” I n d u s t r i a l  q u a l i t y  C o n t r o l , May, 
1 9 4 3 , P* 2 5 -2 7 *
121
w an t®  a  p l a n  w h ic h  w i l l  s e a s p b  1# d e f e c t i v e  l o t a  9§# of t h e  
t im e  a n d  w h ic h  w i l l  r e j e c t  5 #  d e f e c t i v e  i o t a  9 5 #  o f  t h e  
t i » » *  % *  "pa* o f  a  « « $ > ! «  (a n y  a l m i  s e l e c t e d  fr o m  an  
u n s a t i s f a c t o r y  l o t  ( $ #  d e f e c t i v e )  l a  5 b im s s  t h e  wp »"  o f  
t t a  m a  a i m  s a m p le  s e l e c t e d  f r o ®  a  s a t i s f a c t o r y  l o t  
( 1 $  d e f e c t i v e ) *  T h u s t h e  a u d i t o r  n e e d s  t o  f i n d  a ” o** c u r v e  
w h ic h  w i l l  i n t e r s e c t  t h e  d e s i r e d  p r o b a b i l i t y  o f  a c c e p t a n c e  
l i n e ,  9 5 # .  e n d  w h ic h  w i l l  a l s o  i n t e r s e c t  t h e  d e s i r e d  p r o b a *  
b i l l t y  o f  r e j e c t i o n  l i n e ,  9 5 # #  a t  a  " p n ” w h ic h  l a  5  t im e *  
t h e  *pa* a t  t h e  l a t e r s e c t I o n  o f  t h e  ***** o u r * *  and t h e  
a c c e p t a n c e  p r o b a b i l i t y  a r i a *
T h e  p a p e r  **!»% p r e v i o u s l y  m e n t io n e d *  l a  u s e f u l  f o r  
s e l e c t i n g  t h e  non o u r * *  w h ic h  w i l l  I n t e r s e c t  t h e  d e s i r e d  
p r o  ha O i l !  t i e *  a n d  t h e  d e a i r e d  wp a %
I n  sum m ary* t h e  a u d i t o r  n e e d *  t o  f i n d  a  ***** c u r v e  
w h le h  w i n  i n t e r s e c t  t h e  9 5 #  p r o b a b i l i t y  o f  a c c e p ta n c e  
l i n e  a n d  a l s o  i n t e r s e c t  t h e  9 5 #  p r o b a b i l i t y  o f  r e j e c t i o n  
l i n e  a t  a  "pn* w h le h  I s  % t im e *  a s  l a r g e  m  t h e  ^pa** a t  
t h e  p o i n t  o f  i n t e r s e c t i o n  o f  t h e  9 5 #  p r o b a b i l i t y  o f  a c c e p ta n c e  
l i n e *  T h e  *pm* o f  t h e  p o i n t  o f  i n t e r s e c t i o n  o f  t h e  ***** 
c u r v e  a n d  t h e  9 5 #  p r o b a b i l i t y  o f  r e j e c t i o n  l i n e  s h o u ld  b e  
5 t i n e s  t h e  * p n w o f  t h e  p o i n t  o f  1 s t  e r a  e a t  io n  o f  t h e  W« N 
c u rv e  e n d  t h e  9 5 #  p r o b a b i l i t y  o f  s e e a p t s a c s  a x le *  T he 
f i r s t  sm rle o n  t h e  p a p e r  "I** i s  0 * 1 *  T h e r e f o r *  t h e  * 1 *  
s h o u ld  be xaoved i n  s u c h  a  .m anner t h a t  a *e* c u rv e  w i l l  in te r* *  
s e o t  t h e  9 5 #  p r o b a b i l i t y  o f  a e o e p t s n a e  l i n e  w i th  a © o r re e -  
p o n d in g  " p a "  w h le h  i n t e r s e c t s  t h e  o . i  b o tto m  l i n e  o f  t h e
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p a p e r  "L " a n d  a t  t h e  sam e tim e  t h e  " o "  c u rv e  s h o u ld  i n t e r -  
s e o t  t h e  9 5 #  p r o b a b i l i t y  o f  r e j e c t i o n  l i n e  a t  t h e  p o i n t  
w h e re  t h e  " p n "  e q u a l s  0*5* T he p r o p o r t i o n  b e tw e en  t h e  " p n f s "  
o f  s a m p le s  f ro m  I n s p e c t i o n  l o t s  w i th  d i f f e r e n t  d e g r e e s  o f  
d e f e c t i v e n e s s  I s  t e r m e d  " o p e r a t i n g  r a t i o "  an d  i s  g iv e n  th e  
sy m b o l Bq  b y  Peach*** T he m e th o d  o f  u s in g  t h e  "1 "  i s  g iv e n
T he "p n "  c o r r e s p o n d in g  t o  t h e  p o i n t  o f  i n t e r s e c t i o n  
o f  t h e  o - l  c u r v e  and  t h e  9 5 #  p r o b a b i l i t y  o f  a c c e p ta n c e  
a x i s  r e s u l t s  i n  th e  o *  1 c u rv e  p a s s i n g  to o  f a r  to  t h e  
r i g h t  o f  t h e  o p e r a t i n g  r a t i o  m ark  o f  5* T hus t h e  e  s  1 
c u rv e  w i l l  n o t  s e r v e  t h e  a u d i t o r 9s  p u rp o s e *  The p r o b a b i l i t y  
o f  a c c e p ta n c e  w o u ld  b e  a s  d e s i r e d  b u t  t h e  p r o b a b i l i t y  o f  
r e j e c t i o n  w o u ld  n o t  be t h e  d e s i r e d  p r o b a b i l i t y *  A lso  t h e  
c — 2 1 an d  o = 3 ,  c u r v e s  do  n o t  I n t e r s e c t  th e  o p e r a t i n g  
r a t i o  o f  5*
T he o s  4  c u r v e  i n t e r s e c t s  t h e  a c c e p ta n c e  a x i s  a t  
t h e  9 5 #  l e v e l  an d  a l s o  p a s s e s  th r o u g h  th e  o p e r a t i n g  r a t i o  
o f  5* T he c s  4  c u r v e  i n t e r s e c t s  t h e  9 5 #  p r o b a b i l i t y  o f  
a c c e p ta n c e  a x i s  a t  t h e  p o i n t  w h ere  t h e  "p n "  e q u a l s  1*95 en d  
t h e  " p n "  c o r r e s p o n d in g  t o  t h e  p o i n t  o f  i n t e r s e c t i o n  o f  t h e  
9 5 #  p r o b a b i l i t y  o f  r e j e c t i o n  l i n e  and  t h e  c  a* 4  c u r v e  i s  
9 .7 5  (5  X 1 .9 5 ) *  T he " p n "  o f  1 .9 5  d i v id e d  by  t h e  h y p o th e s iz e d  
" p "  o f  1 #  g i v e s  an  "n "  o f  195* The sam e "n "  o f  195 w o u ld
^ P a u l  P e a c h ,  An I n t r o d u c t i o n  t o  I n d u s t r i a l  S t a t i s t i c s  
►i T h a l e i g h ,  N. C, j iidw ards and  B ro lig h tb n T
below *
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r e s u l t  f ro m  a  d i v i s i o n  o f  t h e  h y p o th e s iz e d  p e r c e n t  o f  d e f e c ­
t i v e n e s s  f o r  r e j e c t i o n *  5 $ t i n t o  t h e  " p a ” o f  9 7 5 , T h is  
© am ple s i z e  a g r e e s  w i th  t h e  s o l u t i o n  o b t a i n e d  i n  t h e  above 
t r i a l  an d  e r r o r  p r o c e d u r e .
Due t o  t h e  d i s c r e t e  n a t u r e  o f  t h e  i t e m s  u n d e r  i n v e s t i ­
g a t i o n  i t  m ig h t  b e  im p o s s ib l e  t o  h a v e  a c u r v e  e x a c t l y  t o  
I n t e r s e c t  t h e  a c c e p ta n c e  a x i s  a t  t h e  d e s i r e d  l e v e l  an d  t h e  
r e j e c t i o n  a x i s  a t  t h e  d e s i r e d  l e v e l *  An a d j u s tm e n t  o f t e n  
i s  n e c e s s a r y .  I f  t h e  c u rv e  p a s s e s  t o  t h e  l e f t  o f  t h e  
o p e r a t i n g  r a t i o  m ark  t h e  p l a n  w i l l  be  m ore  d i s c r i m i n a t o r y ; 
t h a t  i s ,  i t  w i l l  r e j e c t  l o t s  w i th  g r e a t e r  f r e q u e n c y  th a n  
w o u ld  b e  t r u e  i f  t h e  c u rv e  p a s s e d  t o  t h e  r i g h t  o f  t h e  
o p e r a t i n g  r a t i o  m a rk . An a d ju s tm e n t  w h ic h  c a u s e s  t h e  c u rv e  
t o  p a s s  t o  t h e  l e f t  o f  t h e  o p e r a t i n g  r a t i o  m a rk  w i l l  i n c r e a s e  
t h e  d i s c r i m i n a t o r y  p o w e rs  o f  t h e  p l a n .  An a d ju s tm e n t  w h ich  
e a u s e s  t h e  c u r v e  t o  p a s s  t o  t h e  r i g h t  o f  t h e  m ark  w i l l  
d e c r e a s e  t h e  d i s c r i m i n a t o r y  p o w e rs  o f  t h e  p l a n .  P r e v i o u s l y  
i t  w as show n t h a t  t h e  p l a n  w i th  an o p e r a t i n g  c h a r a c t e r i s t i c  
c u rv e  w h ic h  i s  t h e  m o s t n e a r l y  p e r p e n d i c u l a r  to  t h e  d e s i r e d  
p e r c e n t  o f  d e f e c t i v e n e s s  i n d i c a t e s  t h e  p l a n  w h ic h  h a s  t h e  
g r e a t e s t  d i s c r i m i n a t o r y  p o w e r .  The " c ” c u r v e s  o f  th e  P o i s s o n  
C u m u la tiv e  P r o b a b i l i t y  C h a r t  a r e  r e a l l y  g e n e r a l i z e d  o p e r a t i n g  
c h a r a c t e r i s t i c  c u r v e s ,  t h e r e f o r e ,  t h e  p l a n s  w h ic h  c o r r e s p o n d  
t o  t h e  m o s t n e a r l y  p e r p e n d i c u l a r  c u r v e s  a r e  t h e  p l a n s  w i th  
t h e  g r e a t e s t  d i s c r i m i n a t o r y  p o w e rs .
T he f a c t  t h a t  t h e  P o is s o n  C u m u la tiv e  P r o b a b i l i t y  
C h a r t  i s  d i f f i c u l t  t o  i n t e r p r e t ,  c o u p le d  w i th  th e  d i f f i c u l t y
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o f  s e c u r i n g  a n  a c c u r a t e  m ak es  i t  p r u d e n t  t o  c h e c k  th e
p r o b a b i l i t i e s  d e t e r m in e d  fro m  th e  c u m u la t iv e  c h a r t  b y  
r e f e r e n c e  t o  t h e  c u m u la t iv e  t a b l e  o f  p r o b a b i l i t i e s *  The 
P o i s s o n  C u m u la t iv e  P r o b a b i l i t y  T a b le  c a n  b e  r e a d  w i t h  m ore 
e a s e  an d  a c c u r a c y  th a n  I s  p o s s i b l e  i n  t h e  P o i s s o n  C u m u la tiv e  
P r o b a b i l i t y  C h a r t*
CHAPTER ?1
Summary a n d  Q o n e iu s lo n g
A p r im a r y  o b j e c t i v e  o f  a n  a u d i t*  e x t e r n a l  o r  I n t e r n a l ,  
I s  t o  c o n t r i b u t e  t o  t h e  a s s u r a n c e  t h a t  t h e  f i n a n c i a l  s t a t e ­
m e n ts ,  o r  p a r t e  o f  t h e  f i n a n c i a l  s t a t e m e n t s ,  a r e  r e a s o n a b ly  
a c c u r a t e  an d  c o r r e c t *  The a u d i t o r  h a s  t h e  r e s p o n s i b i l i t y  
e f  s e c u r i n g  s u f f i c i e n t  e v i d e n t i a l  m a t e r i a l  upon  w h ic h  t o  
b a s e  a n  o p i n i o n  a s  t o  t h e  a d e q u a c y  a n d  r e l i a b i l i t y  o f  th e  
a c c o u n t s  an d  u n d e r l y i n g  d o c u m e n ts  w h ic h  a r e  b e in g  i n v e s t i ­
g a te d *  O f te n  h i s  o p i n i o n  o f  t h e  a c c u r a c y  an d  r e l i a b i l i t y  
o f  t h e  a c c o u n ts  an d  u n d e r ly in g  d o c u m e n ts  i s  s u p p o r te d  by  
a  p a r t i a l  i n v e s t i g a t i o n ,  o r  f r e q u e n t l y  t h e  a u d i t o r  em p loys 
t e s t  c h e e k in g  p r o c e d u r e s .  T he t e s t i n g  n a t u r e  o f  t h e  
a u d i to r *  s  e x a m in a t io n  i s  r e c e i v i n g  w id e - s p r e a d  a c c e p ta n c e  
and  u n d e r s t a n d in g  by  t h e  i n t e r e s t e d  p a r t i e s  who p r e p a r e  
a n d  u s e  c e r t i f i e d  f i n a n c i a l  s t a t e m e n t s .
Any t e s t i n g  p ro g ra m  h a s  tw o  i n h e r e n t  r i s k s ,  t h e  
r i s k  o f  s e c u r i n g  a n  o p t i m i s t i o  sa m p le  a n d  t h e  r i s k  o f  
s e c u r i n g  a p e s s i m i s t i c  s a m p le .  T h ese  tw o r i s k s  c a n n o t  
be  e l i m i n a t e d  i f  t e s t i n g  i s  u s e d ,  b u t  t h e  u s e  o f  p r o b a b i l i t y  
t h e o r y  w i l l  p e r m i t  t h e  a u d i t o r  t o  e v a l u a t e  an d  c o n t r o l  
t h e  r i s k s  I n h e r e n t  i n  t e s t i n g  p r o g ra m s .
T he a u d i t o r  i n  h i s  t e s t i n g  p ro g ra m  i s  f a c e d  w i th  
tw o q u e s t i o n s ;  l .  How l a r g e  s h o u ld  t h e  sa m p le  b e ?  and 
2* What do t h e  sa m p le  r e s u l t s  i n d i c a t e ?  P r o b a b i l i t y  t h e o r y  
c a n  b e  u s e d  to  a n s w e r  t h e  a b o v e  tw o q u e s t i o n s ,  t o  e v a l u a t e
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a  g iv e n  s a m p le  r e s u l t ,  an d  t o  d e te r m in e  an  e f f i c i e n t  sa m p le  
s i z e *  I n  s h o r t ,  p r o b a b i l i t y  t h e o r y  can  b e  u se d  to  g iv e  
t h e  a u d i t o r  a  r i g o r o u s  o b j e c t i v e  b a s i s  f o r  a d e c is io n *
I f  t h e  s t a n d a r d  p r o c e d u r e ,  t h e  s o l u t i o n  o f  com b in a­
t o r i a l  a n d  b in o m ia l  f o r m u l a s ,  I s  u s e d ,  t h e  c o m p u ta t io n  o f  
p r o b a b i l i t i e s  i s  l a b o r i o u s  a n d  te d io u s *  F o r t u n a t e l y ,  an  
e a s y  t o  u se  s u b s t i t u t e  f o r  t h e  c o m b in a t o r i a l  an d  b in o m ia l  
f o r m u la s  i s  a v a i l a b l e  t o  t h e  a u d i t o r *  I n  s i t u a t i o n s  commonly 
e n c o u n te r e d  i n  a u d i t i n g ,  t h e  P o i s s o n  d i s t r i b u t i o n  y i e l d s  
u s e f u l l y  a c c u r a t e  p r o b a b i l i t i e s *  I f  t h e  f o l l o w i n g  t h r e e  
c o n d i t i o n s  a r e  p r e s e n t ,  t h e  c u m u la t iv e  p r o b a b i l i t y  a p p r o x i ­
m a t io n s  o f  t h e  P o i s s o n  d i s t r i b u t i o n  w i l l  d i f f e r  n o t  m ore 
t h a n  *025 f ro m  t h e  c o m b i n a t o r i a l  p r o b a b i l i t i e s .
1* I f  t h e  d e g r e e  o f  d e f e c t i v e n e s s  I n  t h e  i n s p e c t i o n  
l o t  i s  n o t  m ore  t h a n  10%*
2* I f  t h e  r e l a t i v e  s i z e  o f  t h e  s a m p le ,  com pared
w i th  t h e  I n s p e c t i o n  l o t ,  i s  5 $ , a n d  
3 .  I f  t h e  s a m p le  s i z e  i s  a t  l e a s t  $0 I te m s*
Any c o m b in a t io n  o f  t h e  f o l lo w in g  c h a n g e s  i n c r e a s e s  
t h e  r e l i a b i l i t y  o f  t h e  a p p r o x im a te  p r o b a b i l i t i e s  o f  th e  
P o i s s o n  d i s t r i b u t i o n s
1* A d e c r e a s e  i n  th e  d e g r e e  o f  d e f e c t i v e n e s s  i n
t h e  i n s p e c t i o n  l o t ,
2* An i n c r e a s e  I n  t h e  sa m p le  s i z e ,  a n d
3 .  A d e c r e a s e  i n  t h e  r e l a t i v e  s i z e  o f  t h e  © am ple
co m pared  w i th  t h e  s i z e  o f  t h e  I n s p e c t i o n  l o t *  
T h e re  I s  a n o th e r  im p o r ta n t  f a c t o r  to  b e  c o n s id e r e d
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i n  e v a l u a t i n g  t h e  r e l i a b i l i t y  o f  th e  a p p ro x im a te  p r o b a b i l i t i e s  
o t  t h e  P o i s s o n  d i s t r i b u t i o n *  The l a r g e s t  d e v i a t i o n  b e tw e e n  
t h e  a p p r o x im a te  c u m u la t iv e  p r o b a b i l i t i e s  o f  t h e  P o is s o n  
d i s t r i b u t i o n  a n d  t h e  c u m u la t iv e  p r o b a b i l i t i e s  o f  t h e  com bina­
t o r i a l  f o r m u la s  o c c u r  i n  t h e  p a r t s  o f  t h e  p r o b a b i l i t y  curve©  
w h ic h  l i e  b e tw e e n  t h e  10% t o  90% p r o b a b i l i t y  l i m i t s *  The 
a u d i t o r  i s  c o n c e r n e d  w i t h  t h e  e x t r e m e s  o f  t h e  cu rv e® , p a r t s  
w h ic h  l i e  b e tw e e n  p r o b a b i l i t y  l i m i t s  l e s s  th a n  *1% t o  10% 
a n d  p r o b a b i l i t y  l i m i t s  90% t o  99%* T hus t h e  P o l ae o n  cumu­
l a t i v e  p r o b a b i l i t i e s  u se d  by  th e  a u d i t o r  w i l l  d i f f e r  lea®  
t h a n  th e  ab o v e  m e n tio n e d  *025  f ro m  th e  p r o b a b i l i t i e s  t h a t  
w o u ld  be d e r i v e d  fro m  t h e  l a b o r i o u s  c o m b in a t o r i a l  f o rm u la s  
p r o c e s s *
T h e  u s e  o f  p r o b a b i l i t y  t h e o r y  1® d iv id e d  i n t o  two 
s e c t i o n s :  1* a n a l y s i s  o f  a  g iv e n  s a m p le  r e s u l t ,  an d
2 .  d e v e lo p m e n t  o f  s a m p lin g  p l a n s  to  a c c o m p l is h  p a r t i c u l a r  
a u d i t i n g  o b j e c t i v e s *
T he p r o c e d u r e  f o r  th e  a n a l y s i s  o f  a  sa m p le  r e s u l t  
i s  d iv id e d  i n t o  t h r e e  d i s t i n c t  t y p e s  o f  a n a l y s e s :  1* p r o ­
c e d u re  f o r  t h e  r e j e c t i o n  o f  an  h y p o t h e s i s ,  2* p r o c e d u r e  f o r  
t h e  a c c e p ta n c e  o f  a n  h y p o t h e s i s ,  a n d  3* p r o c e d u r e  f o r  th e  
e v a l u a t i o n  o f  an  i n d e f i n i t e  sa m p le  r e s u l t .  U nder som e 
a u d i t i n g  c o n d i t i o n s  t h e  w o rk  i s  m uch b e t t e r  t h a n  t h e  d e s i r e d  
o r  p r e - s e t  s t a n d a r d ;  t h e r e f o r e ,  t h e  sa m p le  s e l e c t e d  fro m  su c h  
a l o t  w o u ld  s u p p o r t  t h e  a u d i t o r ’ s  h y p o t h e s i s  a n d  h e  w o u ld  be 
a b l e  t o  s t a t e ,  w i t h  a  c a l c u l a t e d  r i s k  o f  e r r o r ,  t h a t  th e  
d e g r e e  o f  d e f e c t i v e n e s s  i n  t h e  i n s p e c t i o n  l o t  I s  l e s s  th a n
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t h e  s t a n d a r d  o r  l e s s  th a n  th e  a c c e p t a b l e  q u a l i t y  l i m i t *  I n  
© th e r  a u d i t i n g  c o n d i t i o n s  t h e  d e g r e e  o f  d e f e c t i v e n e s s  i s  so 
m uch g r e a t e r  th a n  t h e  a c c e p t a b l e  q u a l i t y  l i m i t  t h a t  t h e  
s a m p le  w i l l  c o n t a i n  s u f f i c i e n t  e v id e n c e  t o  s u p p o r t  an  o p in io n  
t h a t  t h e  d e g r e e  o f  d e f e c t i v e n e s s  i s  g r e a t e r  th a n  th e  a c c e p t -  
a b l e  q u a l i t y  l i m i t .
I n  som e a u d i t i n g  s i t u a t i o n s  t h e  a c t u a l  d e g r e e  o f  
d e f e c t i v e n e s s  i s  c l o s e  t o  t h e  d e s i r e d  o r  a c c e p t a b l e  q u a l i t y  
l i m i t *  I n  s u c h  s i t u a t i o n s  a sa m p le  w i l l  n o t  c o n t a in  ©uf~ 
f i o i e n t  e v id e n c e  t o  s u p p o r t  an  o p in io n  f o r  e i t h e r  a c c e p ta n c e  
o r  r e j e c t i o n .  H o w ev er, e v e n  i n  i n d e f i n i t e  o a s e s ,  p r o b a b i l i t y  
t h e o r y  c a n  b e  u se d  t o  e s t i m a t e  t h e  r a n g e s  o f  d e f e c t i v e n e s s  
w h ic h  w o u ld  p r o d u c e  t h e  g iv e n  sa m p le  r e s u l t .  An a n a l y s i s  
o f  a  s a m p le  r e s u l t  th r o u g h  t h e  u s e  o f  p r o b a b i l i t y  t h e o r y  
w i l l  p e r m i t  a n  a u d i t o r  t o  s t a t e ,  w i t h i n  d e t e r m in a b l e  c o n ­
f i d e n c e  l i m i t s ,  t h a t  t h e  p e r c e n t  o f  d e f e c t ! v e n e s s  l a  an  
i n s p e c t i o n  l o t  i s  n o t  m ore th a n  some h y p o th e s iz e d  p e r c e n ta g e  
an d  n o t  l e s s  t h a n  same o t h e r  h y p o th e s iz e d  p e r c e n ta g e *
2Tor t h e  p u r p o s e  o f  a r r i v i n g  a t  an  o p in io n  a s  t o  th e  
s u f f i c i e n c y  o f  e v i d e n c e ,  t h e  a n a l y s i s  o f  a  sa£^>i© th r o u g h  
t h e  u s e  o f  p r o b a b i l i t y  t h e o r y  w i l l  p ro v e  u s e f u l  I n  e v a l u a t i n g  
a  saaq>l© r e s u l t *  T he o t h e r  e x t r e m e ,  e x c e s s iv e  s a m p lin g , 
s h o u ld  a l s o  r e c e i v e  a t t e n t i o n .  E x c e s s iv e  s a m p lin g  u n j u s t i f i ­
a b l y  i n c r e a s e s  t h e  c o s t  o f  a n  a u d i t .  The a u d i t o r  n e e d s  
s u f f i c i e n t  e v i d e n c e ,  b u t  h e  a l s o  s h o u ld  a t t e m p t  t o  r e d u c e  
t h e  c o s t  o f  t h e  a u d i t  p ro g ra m .
T h e re  I s  l i t t l e  r e l a t i o n s h i p  b e tw e en  t h e  r e l a t i v e
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s i z e  o f  a  sa m p le  a n d  th e  q u a l i t y  a s s u r a n c e  a f f o r d e d  by t h e  
r e l a t i v e  s i z e *  T he a b s o l u t e  s i z e  o f  t h e  sa m p le  i s  t h e  
im p o r t a n t  f a c t o r  i n  d e t e r m in in g  a s a m p lin g  p l a n  to  a c c o m p lis h  
p a r t i c u l a r  a u d i t i n g  o b j e c t i v e s .  S a m p lin g  p l a n s  i n  w h ich  
t h e  sa m p le  s i z e  i s  a  f i x e d  r a t i o  o f  t h e  i n s p e c t i o n  l o t  do 
n o t  o p e r a t e  t o  r e j e c t  a n d  a c c e p t  l o t s  o f  v a r y in g  d e g r e e s  o f  
d e f e c t i v e n e s s  w i th  t h e  sam e f r e q u e n c i e s *  A sam p le  s i z e  
w h ic h  i s  a  f i x e d  r a t i o  o f  t h e  i n s p e c t i o n  l o t  s i z e s  d o e s  
n o t  a f f o r d  a  c o n s t a n t  r a t e  o f  p r o t e c t i o n .  The a u d i t o r  c a n  
d e s i g n  a  s a m p l in g  p l a n  w h ic h  w i l l  g iv e  t h e  d e s i r e d  p r o t e c t i o n *
The P o i s s o n  C u m u la tiv e  P r o b a b i l i t y  C h a r t  p r o v id e s  t h e  
a u d i t o r  w i th  a q u i c k ,  s im p le ,  an d  e a s y  t o  u s e  p r o c e d u r e  
f o r  d e s ig n i n g  a  s i n g l e  s a m p lin g  p la n *  A s a m p lin g  p l a n  
a s s u r e s  t h a t  s u f f i c i e n t  e v id e n c e  i s  s e c u r e d ,  a n d  a v o id s  
t h e  e m b a r ra s s m e n t o c c a s io n e d  b y  a n  i n d e f i n i t e  s a m p le .
T he u s e  o f  p r o b a b i l i t y  t h e o r y  w i l l  p e r m i t  t h e  a u d i t o r  
t o  c a l c u l a t e  h i s  r i s k s ,  b u t  t h e  u s e  o f  p r o b a b i l i t y  t h e o r y  
w i l l  n o t  r e l i e v e  t h e  a u d i t o r  f ro m  th e  r e s p o n s i b i l i t y  o f  
m a k in g  d e c i s i o n s  an d  fro m  t h e  r e s p o n s i b i l i t y  o f  e x e r c i s i n g  
ju d g m en t*  H o w ev er, p r o b a b i l i t y  t h e o r y  ca n  be  u s e f u l  a s  
a b a s i s  f o r  a  r i g o r o u s  o b j e c t i v e  d e c i s i o n  c o n c e r n in g  t h e  
c o u r s e  o f  a c t i o n  t o  b e  t a k e n  b y  th e  a u d i to r *




B a c a s t P a u l  B* , A r th u r  R o se n k a m p ff , and  W il l ia m  W id e r , 
A u d i t i n g  P r o c e d u r e s . New Y o rk : T he R o n a ld  P r e s s
Com pany, 1945* 625  pp*
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B y r n e s ,  Thom as W ,, K . L an n e au  B a k e r ,  an d  C* A u b rey  S m ith ,
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A m p l i f i e d  f o r  P r a c t i c a l  A p p i io i i i ib n  I n  V a r io u s  ""Types 
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Press, 1948* 122  pp*
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B ook Comp a n y , I n c  • ,  i£ 4 o  * 395 PP *
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F i r s t  a n d  S eco n d  E d i t i o n s ,  L e s l i e  P . P a lm e r  and  w i l l i a m  
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New Y o rk : T he R o n a ld  P r e s s  Com pany, 1949* 690 p p .
P e a o h ,  P a u l ,  An I n t r o d u c t i o n  t o  I n d u s t r i a l  S t a t i s t i c s  an d  
Q u a l i t y  C o n t r o l ,  k a l e  t  gh7~& * C. :  E dw ards & B ro u g h to n
C o . ,  1947* 235 PP*
P e a tm a n , J o h n  G ra y , D e s c r i p t i v e  a n d  Sa^plinear S t a t i s t i c s * 
New Y o rk : H a rp e r  a n d  B r o th e r s  P u b l i s h e r s ,  1947*
P e l o u b e t ,  M a u r ic e  E . , A u d it  W orking  P a p e r s * F i r s t  e d i t i o n ;  
New Y o rk : Me Gr aw- & 111 Book Comp a n y  , i n  c « , 1949*
S im o n , L e s l i e  E . , An E n g in e e r s * M anual o f  S t a t i s t i c a l
. New F o r k :  i o h n  W iley  a nd Son a , line • ,  19 4 1  *
V a n c e , L aw ren c e  L . ,  S o l e n t l f l o  M ethod F o r  A u d i t i n g * 
A p p l i c a t i o n s  o f  S t a t i s t i c a l  H a ia p lln ^  T h e o ry  t o  
A u d i t in g  P r o c e d u r e . B e r k e l e y  an d  L os A n g e le s ,
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2 5 5 p p .
577 PP
$08 p p .
H io e ,  W ill ia m  B . , C o n t r o l  C h a r t s  Xn F a c to r y  M m a g ^ e n t  * 
New Y o rk : J o h n  W ile y  a n d  S o n s , I n c • ,  1 9 4 7 . 149  pp* 
103 PP
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A bram s, J e ro m e , " S a m p lin g  T h e o ry  A p p lie d  t o  th e  T e s t* A u d i t  
New J o tk  C e r t i f i e d  P u b l i c  A c c o u n ta n t s . 1 7 :6 4 5 -6 5 2 , 
O c to b e r ,  1 947•
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The J o u r n a l  o f  A c c o u n ta n c y , 74  s 5 2 5 -5 3 0 , D ecem ber, 1 9 4 2 .
V an c e , L aw re n ce  L . ,  " A u d i t in g  U ses o f  P r o b a b i l i t i e s  i n
S e l e c t i n g  a n d  I n t e r p r e t i n g  T e s t  C h e e k s , "  The J c a r n a l  
o f  A c c o u n ta n c y . 8 8 :2 1 4 - 2 1 7 ,  S e p te m b e r , 19497
C* PUBLICATIONS OP THE 
AMERICAN INSTITUTE OF ACCOUNTANTS
PAMPHLETS
A u d i t s  By C e r t i f i e d  P u b l i c  A p c o u n ta n ts  * * . T h e i r  N a tu r e  and
S i g n i f i c a n c e • N e w Y o rk : A m erican  I n s t i t u t e  o f  A c c o u n t­
a n t s ,  1 9 5 0 . 56 p p .
C ase  S t u d i e s  i n  A u d i t in g  P r o c e d u r e . No. 2 : A D e p a rtm e n t
S t o r e .  New Y orks A m erican  I n s t i t u t e  o f  A c c o u n ta n ts ,  
I5 5 7 T  57 p p .
C o d i f i c a t i o n  o f  S ta t e m e n t s  o n  A u d i t in g  P r o c e d u r e . New
Y o rk : A m erican  I n s t i t u t e  o f  A c c o u n ta n ts ,  1 9 5 1 . 59 PP*
STATEMENTS ON AUDITING PROCEDURE
No. 1 ,  E x te n s io n s  o f  A u d i t in g  P r o c e d u r e * New Y o rk : A m erican
I n s t i t u t e  o f  A c c o u n ta n ts ,  O c to b e r ,  1939* Pp* 1 - 1 2 .
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N o . 2 4 ,  B a v l . l o n  | n  S fa p rt-F o rm  Ao count; a n t  s ’ R e p o r t  o r
lew Y o rk ; A m erican  I n s t i t u t e  o f  A o o o u n t-
a n t i ;  O c to b e r ,  1 9 4 0 , P p . 1 6 3 -1 6 6 .
D. PUBLICATIONS OF THIS 
AMERICAN STATISTICAL ASSOCIATION
O ld s ,  S d w in  0 . # "W artim e  D e v e lo p m e n ts  I n  A c c e p ta n c e  S am p lin g  
3 j  A t t r i b u t e s , "  A c c e p ta n c e  S a m p lin g  —  A Sym posium . 
W a s h in g to n , D . 0 . V t h e  A m erican  S t S t i s t r o a l  A s s o c i a t i o n ,  
1950* Pp# 12»42»
i l l l ; H  © I X
1 3 6
SOURCE:
POISSON CUMULATIVE PROBABILITY TABLE
E ugene L , G r a n t ,  S t a t i s t i c a l  Q u a l i t y  C o n t r o l . 
New Y o rk : ifo G ra w -H lll  Book Com pany, I n c . ,
1 9 4 6 . P p .  5 4 2 -5 4 6 .
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SUMMATION OF TEWS OF FO IS SON'S EXPONENTIAL BINOMIAL 
LIMIT
1 ,0 0 0  X p r o b a b i l i t y  o f  c, o r  l e s s  o c c u r r e n c e s  o f  e v e n t  t h a t  has a v e ra g e  
number o f  o c c u r r e n c e s  e q u a l t o  c* o r  n p T
c
c  * o r
0 1 2 3 1 5 6 7 8 9
0.02 980 1,000
0.01 961 999 1,000
0 .0 6 912 998 1,000
0 .0 8 923 997 1 ,000
0.10 SO 5 995 1,000
0 .1 5 861 990 999 1 ,000
0.20 81 9 982 999 1,000
0 .2 5 779 971 998 1,000
0.30 711 963 996 1 ,000
0 .3 5 705 951 991 1,,000
0.10 670 933 992 999 1 ,000
0 .1 5 638 925 989 999 1 ,000
0.50 607 910 986 993 1 ,000
0 .5 5 577 891 982 998 1 ,000
0 .6 0 519 873 977 997 1 ,000
0 .6 5 522 861 972 996 999 1,000
0 .7 0 197 811 966 991 999 1,000
O.75 172 827 959 993 999 1,000
0 .8 0 119 809 953 991 999 1,000
0 .9 5 127 791 915 989 998 1,000
0 .9 0 107 772 937 987 998 1,000
0 .9 5 3 87 751 929 931 997 1,000
1.00 360 736 920 981 996 999 1 ,000
1.1 333 699 900 971 995 999 1,000
1.2 301 663 8 79 966 992 993 1 ,000
1 .3 273 627 ©S'? 957 989 998 1,000
1-1 217 592 333 916 986 997 999 1,000
1 .5 223 558 809 931 981 996 999 1 ,000
1.6 202 525 783 921 976 991 999 1,000
1 .7 183 193 757 907 970 992 998 1,000
1.8 165 163 731 891 961 990 997 999 1,000
1 .9 150 131 7C1 875 956 987 997 999 1,000
2 .0 135 106 677 857 917 983 995 999 1,000
2.2 111 355 623 819 928 975 993 998 1,000
2.1 091 308 570 779 901 961 988 997 999 1 ,000
2.6 071 267 518 736 877 951 983 995 999 1 ,,000
2 .8 061 231 169 692 818 935 976 992 998 999
3 - 0 050 199 123 617 815 916 966 988 996 999
3 . 2 O H 171 380 603 791 895 955 983 991 998
3 . 1 033 117 310 558 711 871 912 977 992 997
3 . 6 027 126 303 515 706 811 927 969 988 996
3 . 8 022 107 269 173 668 816 909 960 981 991





























































































































3 .4 999 1 ,000
3 .6 999 1 ,000
3 .8 998 999 1,,COO
4 .0 997 999 1 ,o co
4 .2 996 999 1 ,000
4 .4 994 998 999 1,000
4-6 992 997 999 1,000
4 .8 990 996 999 1,000
5 .0 986 995 998 999 1,000
5 .2 982 993 997 999 1,000
5 .4 977 990 996 999 1,000
5 .6 972 988 995 998 999 1,000
5 .8 965 984 993 997 999 1,000
6 .0 957 980 991 996 999 999 1 .0 0 0
c
0 1 2 3 4 5 6 7 8 9
c '  o r  nD*
6 . 2 002 015 054 134 259 414 574 7 l6 826 902
6 .4 002 012 046 119 235 384 542 687 803 886
6 .6 001 010 040 105 213 355 511 658 780 869
6 .8 601 009 034 093 192 3B8 480 628 755 850
7 .0 001 007 030 082 173 301 450 599 729 830
7 .2 001 006 025 072 156 276 420 569 703 810
7 .4 001 005 022 063 140 253 392 539 676 739
7 .6 001 004 019 055 125 231 365 510 643 765
7 .8 000 004 016 048 112 210 338 481 62C 741
8 .0 o o o 003 014 042 100 191 313 453 593 717
8 .5 000 002 009 030 074 150 256 386 523 653
9 -0 000 001 006 021 055 116 207 324 456 587
9-5 000 001 004 015 040 089 165 269 392 522
10 . 0 . 000 coo 003 010 029 067 130 220 333 458
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f 1Pago 3 W
i o 11 12 13 14 15 - 16 17 18 19
6 .2 949 975 980 995 998 999 1 ,0 0 0
6 .4 939 969 986 994 997 999 1 ,0 0 0
6 .6 927 963 982 992 997 999 999 1 ,0 0 0
6 .8 915 955 978 990 996 998 999 1 ,0 0 0
7 .0 901 947 973 987 994 998 999 1 ,0 0 0
7 .2 887 937 967 984 993 997 999 999 1 ,0 0 0
7 .4 871 926 961 980 991 996 998 999 1 ,0 0 0
7 .6 854 915 954 976 939 995 998 999 1 ,0 0 0
7 .8 835 902 945 971 986 993 997 999 1 ,0 0 0
8 .0 816 888 936 966 983 992 996 998 999 1 ,0 0 0
8 .5 763 849 909 949 973 986 993 997 999 999
9 .0 706 803 876 926 959 978 989 995 998 999
9 .5 645 752 836 898 940 967 982 991 996 998





i o . c
1 ,0 0 0
1 ,0 0 0
999
998
1 ,0 0 0
999 1 .0 0 0
c
e ’ o r  nr*
0 1 2 3 4 5 6 7 8 9
1 0 .5 000 CCO C02 007 021 050 102 179 279 397
11.0 COO OCO COl 005 015 033 079 143 232 341
1 1 .5 OCO 000 001 003 O il 02 8 060 114 191 28 9
1 2 .0 CCO 000 COl 002 008 020 046 090 155 242
1 2 .5 000 000 OCO 002 005 015 035 070 125 201
13.0 000 000 00 0 COl 004 O il 026 054 100 166
1 3 .5 coo OCO 000 001 003 008 019 041 079 135
1 4 .0 000 000 000 00 0 002 006 014 032 062 109
1 4 -5 0 00 000 OCO 000 0C1 004 010 024 048 088
-1 5 .0 000 00 0 000 OCO 003 003 006 018 037 070
10 11 12 13 14 15 16 17 18 19
1 0 .5 521 639 742 825 388 932 9<>0 978 988 994
1 1 .0 460 579 689 781 354 907 944 968 982 991
1 1 .5 402 520 633 733 815 878 924 954 974 986
1 2 .0 347 462 576 682 772 844 899 937 963 979
1 2 .5 297 406 519 628 725 806 869 916 948 969
13.0 252 353 463 573 675 764 835 890 930 957
1 3 .5 211 304 409 518 623 718 798 861 908 942
1 4 .0 176 2 6 0 358 464 570 669 756 827 883 923
1 4 .5 145 220 311 413 518 61 9 711 790 853 901


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































31 35 36 37 38 39 10 11 12 13
19 999 1 ,0 0 0
20 999 999 1 ,0 0 0
21 997 998 999 999 1 ,0 0 0
22 991 996 998 999 999 1 ,0 0 0
23 938 993 996 997 999 999 1 ,0 0 0
21 979 987 992 995 997 998 999 1 ,0 0 0
25 966 978 985 991 991 997 998 999 1 ,0 0 0
1
142
POXSSON CUMULATIYE PROBABILITY CHART
SOURCE: H a ro ld  F , Dodge an d  H a r ry  a ,  Rom ig, S a m p lin g
T n g p w n t - . t n n  T a b l e s . S in g le  an d  D o ab le  S a m p lin g . 
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